WOOD STOVE TEST DATA PACKET
ASTM E2780/E2515

Run 1 Data Summary

Client; HHT
Model: 4300M
Job #: 19-475

Tracking #: 0027
Test Date: 5/13/2019

yavs e
Py 5/28/2019
Techicfan Signature Date
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Run 1 New Lab

TEST RESULTS - ASTM E2780 /| ASTM E2515

Client: HHT Job #: 19-475
Model: 4300M Tracking #: 0027
Run #: 1 Technician: AK
Date: 5/13/2019
Burn Rate (kglhr):§ 1.71
Sampie TanA | Tamg |1t HourFier
Total Sample Volume (ft3) 32.154 28.222 28.056 8.666
Average Gas Velocity in Dilution Tunnel (ft/sec) 15.9
Average Gas Flow Rate in Dilution Tunnel (dscf/hr) 10382.0
Average Gas Meter Temperature (°F) 68.8 85.4 84.8 75.0
Total Sample Volume (dscf) 32.169 27.664 27.416 8.658
Average Tunnel Temperature (°F) 100.1
Total Time of Test (min) 192
Total Particulate Catch (mg) 0.3 5.0 44 22
Particulate Concentration, dry-standard (g/dscf) 0.0000093 0.0001807 0.0001605 0.0002541
Total PM Emissions (g) 0.31 5.69 5.02
Particulate Emission Rate (g/hr) 0.10 1.78 1.57
Emissions Factor (g/kg) - 1.04 0.92 -
Difference from Average Total Particulate Emissions {g) - 0.34 0.34 -
Difference from Average Emissions Factor (g/kg) - 0.06 0.06 -
Final Average Results
Total Particulate Emissions (g 1
Particulate Emission Rate (g/h
Emissions Factor (g/kg) 0.98
HHV Efficiency (%) 76.1%
LHV Efficiency (%) 82.3%
CO Emissions (g/min) 167
Quality Checks Requirement Observed Result
B ey ao | oo oo
Filter Temps <90 °F 82.0
Face Velocity < 30 ft/min 8.1
Leakage Rate Less than 4% of average sample rate 0 cfm

Ambient Temp

55-90 °F

Min: 65 / Max: 71

Negative Probe Weight Evaluation

<5% of Total Catch

#REF!

#REF!

Pro-Rate Variation

90% of readings between 90-110%; none greater than
120% or less than 80%

See Data Tabs

Stove Surface AT

<126°F

148.8

PFS-TECO

Page 2 of 28

CHECK 10 MIN. INTERVAL
PRO-RATES
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Run 1 New fLab

VERSION:

PFS-TECO

B415.1 Efficiency Results

Manufacturer:
Model:

Date:

Run:

Control #:

Test Duration:
Output Category:

HHT
4300M
05/13/19
1
19-475
192
3

Test Results in Accordance with CSA B415.1-09

HHV Basis LHV Basis
Overall Efficiency 76.1% 82.3%
Combustion Efficiency 96.1% 96.1%
Heat Transfer Efficiency 79.2% 85.6%
Output Rate (kJ/h) 25,123 23,832 (Btu/h)
Burn Rate (kg/h) 1.67 3.67 (Ib/h)
Input (kJ/h) 33,009 31,313 (Btu/h)
Test Load Weight (dry kg) 533 11.75 dry lb
MC wet (%) 18.39
MC dry (%) 22.53
Particulate (g ) 5.36
CO (9) 321
Test Duration (h) 3.20
Emissions| Particulate CcO
g/MJ Output 0.07 3.99
ag/kg Dry Fuel 1.00 60.11
g/h 1.67 100.17
g/min 0.03 1.67
Ib/MM Btu Qutput 0.15 9.27
Air/Fuel Ratio (AIF)\ 19.69

2.2

12/14/2009

Page 3 0f 28
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Run 1 New Lab

WOODSTOVE FUEL DATA - ASTM E2780

Client: HHT Job #: 19-475
Model: 4300M Tracking #: 0027
Run# 1 Technician: AK

Date: 5/13/2019

Preburn Fuel Information

Moisture
Content
(% DB)

Size Length (in) Size Length (in)

Total Fuel Weight (Ibs): Average Moisture (%DB):

Moisture
Content
(% DB)

23.2

Firebox Volume (ft3
Total 2x4 Crib Weight, with spacers (lbs
Total 4x4 Crib Weight, with spacers (lbs

Total Wet Fuel Weight, with spacers (lbs

Coal Bed Range (20-25%):
Min (Ibs). 2.90
Max (Ibs): 3.63

Test Fuel Iinformation

Size Length (in) Weight (lbs) Moisture Content (%DB)

Total Dry Weight, no spacers (lbs):
Total Dry Weight, with spacers (lbs):

Dry Weight (Ibs)

3.10

3.37

1.24

1.36

1.41

10.48

12.06

0,

Quality Checks Requirement Observed
Fuel Density 25-36 (Ibs/fts, DB) 30.0
Loading Density 63-77 (Ibs/ft?’, WB) 6.60
2x4 Fuel Mix 35 - 65 % of total weight 42%
PFS-TECO Page 4 of 28

Result
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Run 1 New fLab

DILUTION TUNNEL & MISC. DATA - ASTM E2780 / E2515

Job #:
Tracking #:
Technician:

Date:

Total Sampling Time (min):
Recording Interval (min): Barometric Pressure (in. Hg
Relative Humidity (%

A) Room Air Velocity (ft/min
B) Scale Audit (Ibs

(Ambient) Ambient Sample Volume: |

Meter Box y Factor:
Meter Box y Factor:
Meter Box y Factor:

Induced Draft Check (in. H,O): Sample Train Post-Test Leak Checks

Smoke Capture Check (%): (A) cfm @
Date Flue Pipe Last Cleaned: (B) cfm @
(Ambient) cfm @

DILUTION TUNNEL FLOW

Traverse Data

dP (in H,0)| Temp (°F) | Dilution Tunnel H,O
Tunnel Diameter
Pitot Tube Cp:
Dilution Tunnel MW(dry): 29.00 Ib/lb-mole
Dilution Tunnel MW(wet): 28.78 Ib/lb-mole
Tunnel Area: 0.1963
Vtrav: 15.87 ft/sec
Veentt  16.83 ft/sec
Fo 0.943 [ratio]

Initial Tunnel Flow: 169.2 scf/min

Default Fuel Values Actual Properties
Fuel Type: D. Fir Oak Fuel Type:
HHV (kJ/kg) 19,810 19,887 HHV (kJ/kg)
%C 48.73 50 %C
%H 6.87 6.6 %H
%0 43.9 429 %0
%Ash 0.5 0.5 %Ash

MC (%DB) 225

Fuel Load Configuration

Firebox Left Firebox Right

Firebox Front View

PFS-TECO Page 5 0f 28
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Run 1 New Lab

WOODSTOVE PREBURN DATA - ASTM E2780

Job # 19-475
Tracking #: 0027
Technician: AK

Date: 5/13/2019

Client: HHT
Model: 4300M
Run# 1

Recording Interval (min):
Run Time (min):

Temperatures (°F)

Elapsed
Time
(min)

Scale
Reading
(Ibs)

Flue Draft
(in H,O)

FB Left

. Stove |
FB Right | FB Back | FB Top |FB Bottom| Surface |

Flue %Ambient
| Average | |

PFS-TECO

Page 6 of 28
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Run 1 New Lab

WOODSTOVE PREBURN DATA - ASTM E2780

Client: HHT
Model: 4300M
Run# 1

Job # 19-475
Tracking #: 0027
Technician: AK

Date: 5/13/2019

Recording Interval (min):
Run Time (min):

Temperatures (°F)

Elapsed
Time
(min)

Scale
Reading
(Ibs)

Flue Draft
(in H,O)

FB Left

. Stove |
FB Right | FB Back | FB Top |FB Bottom| Surface |

Flue %Ambient
| Average | |

PFS-TECO

Page 7 of 28
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Run 1 New Lab

WOODSTOVE PREBURN DATA - ASTM E2780

Client: HHT Job # 19-475
Model: 4300M Tracking #: 0027
Run# 1 Technician: AK

Date: 5/13/2019

Recording Interval (min):
Run Time (min):

Temperatures (°F)

Elapsed Scale Flue Draft Stove }
Time Reading (in H,0) FB Left | FB Right | FB Back | FB Top |FB Bottom Surface | Flue Ambient
(min) (Ibs) 2 | Average | |

PFS-TECO Page 8 of 28
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Run 1 New fLab

BOX A TEST DATA - ASTM E2780 / ASTM E2515

Client:
Model:
Run #:

HHT

Job # 19-475

4300M

Tracking # 0027

1

Technician: AK

Date: 5/13/2019

Particulate Sampling Data Fuel Weight (Ib)

Temperature Data (°F)

Elapsed
Time
{min)

Gas Meter

(>

PFS-TECO

Sample
Rate {(cfm)

Dilution Orifice | Meter | Meter |Pro. Rate | Scale iWeight
| Vacuum |

(in Hg)

Tunnel dP dH iTemp P

0, i |
(in Hy0) | (in Hy0) | (%) Reading | Change

Page 9 of 28

Dilution
Tunnel

Flue Filter Ambient
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Run 1 New fLab

BOX A TEST DATA - ASTM E2780 / ASTM E2515

Client:
Model:
Run #:

HHT

4300M

1

Job # 19-475

Tracking # 0027
Technician: AK
Date: 5/13/2019

Particulate Sampling Data

Fuel Weight (ib)

Temperature Data (°F)

Elapsed
Time
{min)

Gas Meter

(>

PFS-TECO

Sample
Rate {(cfm)

Dilution
Tunnel dP
(in H,0)

Orifice |
dH |
(in Ho0) |

Meter ‘
Temp (°F) |

| Vacuum |
(in Hg)

Meter Pro. Rate

(%)

Page 10 of 28

Scale §Weight
Reading | Change

Dilution
Tunnel

Flue Filter Ambient
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Run 1 New fLab

BOX A TEST DATA - ASTM E2780 / ASTM E2515

Client:
Model:
Run #:

HHT

4300M

1

Job # 19-475

Tracking # 0027
Technician: AK
Date: 5/13/2019

Particulate Sampling Data

Fuel Weight (ib)

Temperature Data (°F)

Elapsed
Time
{min)

Gas Meter

(>

PFS-TECO

Sample
Rate {(cfm)

Dilution
Tunnel dP
(in H,0)

Orifice |
dH |
(in Ho0) |

Meter ‘
Temp (°F) |

| Vacuum |
(in Hg)

Meter Pro. Rate

(%)

Page 11 of 28

Scale §Weight
Reading | Change

Dilution
Tunnel

Flue Filter Ambient
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Run 1 New fLab

BOX A TEST DATA - ASTM E2780 / ASTM E2515

Client: HHT Job # 19-475
Model: 4300M Tracking # 0027
Run#: 1 Technician: AK
Date: 5/13/2019
Particulate Sampling Data Fuel Weight (Ib) Temperature Data (°F)
Elapsed Dilution Orifice Meter . .
Gas Met | | | |
Time asﬂa)e er R:fem(z:m TunneldP | dH 1Tel\r/,|1ete(:;:)§ Vacuum ;P'°(;,/'§ate Ri:g'ii g}":fh; gtf::; Flue | Filter | Ambient
(rmin) ( (nHO) | (nH.0) TP i Hg) ° 9 | g

PFS-TECO

Page 12 of 28
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Run 1 New fLab

BOX A TEST DATA - ASTM E2780 / ASTM E2515

Client: HHT Job # 19-475
Model: 4300M Tracking # 0027
Run#: 1 Technician: AK
Date: 5/13/2019
Particulate Sampling Data Fuel Weight (Ib) Temperature Data (°F)
Elapsed Dilution Orifice Meter . .
G M { | | | |
Time asﬂa)e er R:fem(z:m TunneldP | dH iTel\r/,lqete(:;:)i Vacuum ;P'°(;,/'§ate Ri:g'ii g}":fh; gtf::; Flue | Filter | Ambient
(rmin) ( (nHO) | (nH.0) TP i Hg) ° 9 | g

PFS-TECO

Page 13 of 28
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Run 1 New fLab

BOX A TEST DATA - ASTM E2780 / ASTM E2515

Client: HHT Job # 19-475
Model: 4300M Tracking # 0027
Run#: 1 Technician: AK

Date: 5/13/2019

Particulate Sampling Data Fuel Weight (Ib) Temperature Data (°F)
Ela'psed Gas Meter| Sample Dilution | Orifice | Meter | Meter |Pro. Rate | Scale Weight | Dilution ) .
Time fﬁ) Rate (cfm) Tunnel dP dH iTemp (°F)§ Vacuum (%) Reading Change | Tunnel Flue Filter Ambient
miny | (in H,0) | (in H0) | ~ (inHg) i

PFS-TECO Page 14 of 28
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Run 1 New fLab

BOX A TEST DATA - ASTM E2780 / ASTM E2515

Client: HHT Job # 19-475
Model: 4300M Tracking # 0027
Run#: 1 Technician: AK

Date: 5/13/2019

Particulate Sampling Data

Fuel Weight (ib)

Temperature Data (°F)

Orifice |

Elapsed Dilution Meter
Time Gasﬂl\él)eter R:taenzz:n) Tunnel dP dH §Te|\r/‘|1et?:F)§ Vacuum |
min) | inH,0) TP in )

Pro. Rate

(%)

PFS-TECO

Page 15 of 28

Scale §Weight
Reading | Change

Dilution

Tunnel Ambient

Flue Filter

ED_003052A_00000410-00015



Run 1 New fLab

BOX B TEST DATA - ASTM E2780 / ASTM E2515

Client: HHT

Job # 19-475

Model: 4300M

Tracking # 0027

Run# 1

Technician: AK

Date: 5/13/2019

Particulate Sampling Data

Flue Gas Data

Elapsed
Time (min)

| | N O AW

Wl Ww N NININ NN DN NN N | = = @ m | e | e [ e | e | e |
= O W N |0 AW N = OO0 N |G| W N = O

PFS-TECO

Gas Meter

(ft

Meter
Vacuum
(in Hg)

i Sample Crifice dH
| Rate (cfm) | (in H,0)

Meter

Temp (°F) Filter (°F)

Page 16 of 28

Flue Draft

(in H,0) €O, (%)

CO (%)
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Run 1 New fLab

BOX B TEST DATA - ASTM E2780 / ASTM E2515

Client: HHT

Job # 19-475

Model: 4300M

Tracking # 0027

Run# 1

Technician: AK

Date: 5/13/2019

Particulate Sampling Data

Flue Gas Data

Elapsed
Time (min)

32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60
61
62
63

PFS-TECO

Gas Meter

(ft

Meter
Vacuum
(in Hg)

i Sample Crifice dH
| Rate (cfm) | (in H,0)

Meter

Temp (°F) Filter (°F)

Page 17 of 28

Flue Draft

(in H,0) €O, (%)

CO (%)
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Run 1 New fLab

BOX B TEST DATA - ASTM E2780 / ASTM E2515

Client: HHT

Job # 19-475

Model: 4300M

Tracking # 0027

Run# 1

Technician: AK

Date: 5/13/2019

Particulate Sampling Data

Flue Gas Data

Elapsed
Time (min)

64
65
66
67
68
69
70
71
72
73
74
75
76
77
78
79
80
81
82
83
84
85
86
87
88
89
20
91
92
93
94
95

PFS-TECO

Gas Meter

(ft

Meter
Vacuum
(in Hg)

i Sample Crifice dH
| Rate (cfm) | (in H,0)

Meter

Temp (°F) Filter (°F)

Page 18 of 28

Flue Draft

(in H,0) €O, (%)

CO (%)
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Run 1 New fLab

BOX B TEST DATA - ASTM E2780 / ASTM E2515

Client: HHT

Job # 19-475

Model: 4300M

Tracking # 0027

Run# 1

Technician: AK

Date: 5/13/2019

Particulate Sampling Data

Flue Gas Data

Elapsed
Time (min)

96

97

98

99

100
101
102
103
104
105
106
107
108
109
110
111
112
113
114
115
116
"7
118
119
120
121
122
123
124
125
126
127

PFS-TECO

Gas Meter

(ft

Meter
Vacuum
(in Hg)

i Sample Crifice dH
| Rate (cfm) | (in H,0)

Meter

Temp (°F) Filter (°F)

Page 19 of 28

Flue Draft

(in H,0) €O, (%)

CO (%)
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Run 1 New fLab

BOX B TEST DATA - ASTM E2780 / ASTM E2515

Client: HHT

Job # 19-475

Model: 4300M

Tracking # 0027

Run# 1

Technician: AK

Date: 5/13/2019

Particulate Sampling Data

Flue Gas Data

Elapsed
Time (min)

128
129
130
131
132
133
134
135
136
137
138
139
140
141
142
143
144
145
146
147
148
149
150
151
152
153
154
155
156
157
158
159

PFS-TECO

Gas Meter

(ft

Meter
Vacuum
(in Hg)

i Sample Crifice dH
| Rate (cfm) | (in H,0)

Meter

Temp (°F) Filter (°F)

Page 20 of 28

Flue Draft

(in H,0) €O, (%)

CO (%)
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Run 1 New fLab

BOX B TEST DATA - ASTM E2780 / ASTM E2515

Client: HHT

Job # 19-475

Model: 4300M

Tracking # 0027

Run# 1

Technician: AK

Date: 5/13/2019

Particulate Sampling Data

Flue Gas Data

Elapsed
Time (min)

160
161
162
163
164
165
166
167
168
169
170
171
172
173
174
175
176
177
178
179
180
181
182
183
184
185
186
187
188
189
190
191

PFS-TECO

Gas Meter

(ft

Meter
Vacuum
(in Hg)

i Sample Crifice dH
| Rate (cfm) | (in H,0)

Meter

Temp (°F) Filter (°F)

Page 21 of 28

Flue Draft

(in H,0) €O, (%)

CO (%)
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Run 1 New fLab

BOX B TEST DATA - ASTM E2780 / ASTM E2515

Client: HHT Job # 19-475
Model: 4300M Tracking # 0027
Run# 1 Technician: AK

Date: 5/13/2019

Particulate Sampling Data Flue Gas Data

Meter
Vacuum
(in Hg)

Flue Draft
(in H,O)

Pro. Rate
(%)

Elapsed Gas Meter Sample | Orifice dH Meter

Time (min) ) | Rate (cfm) (in H,0) Temp (°F) CO (%)

Filter (°F)

| CO, (%)

Avg/Tot

PFS-TECO Page 22 of 28
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Run 1 New Lab

WOODSTOVE SURFACE TEMPERATURE DATA

Client: HHT Job # 19-475

Model: 4300M Tracking # 0027

Run#: 1 Technician: AK

Date: 5/13/2019
Stove AT: 149
Temperature Data (°F)
Elapsed Time (min) FB Left FB Right FB Back FBTop | FB Bottom Stove Surface | 41t Exit
Average

Tialoo|Nie|vislwiv s O

PFS-TECO

Page 23 of 28
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Run 1 New Lab

WOODSTOVE SURFACE TEMPERATURE DATA

Client: HHT Job # 19-475

Model: 4300M Tracking # 0027

Run#: 1 Technician: AK

Date: 5/13/2019
Stove AT: 149
Temperature Data (°F)
Elapsed Time (min) FB Left FB Right FB Back FBTop | FB Bottom Stove Surface | 41t Exit
Average

48

49

50

51

52

53

54

55

56

57

58

59

60

61

62

63

64

65

66

67

68

69

70

71

72

73

74

75

76

77

78

79

80

81

82

83

84

85

86

87

88

89

90

91

92

93

94

93

PFS-TECO
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Run 1 New Lab

WOODSTOVE SURFACE TEMPERATURE DATA

Client: HHT Job # 19-475

Model: 4300M Tracking # 0027

Run#: 1 Technician: AK

Date: 5/13/2019
Stove AT: 149
Temperature Data (°F)
Elapsed Time (min) FB Left FB Right FB Back FBTop | FB Bottom Stove Surface | 41t Exit
Average

96

97

98

99

100

101

102

103

104

105

106

107

108

109

110

111

112

113

114

115

116

117

118

119

120

121

122

123

124

125

126

127

128

129

130

131

132

133

134

135

136

137

138

139

140

141

142

143

PFS-TECO

Page 25 of 28
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Run 1 New Lab

WOODSTOVE SURFACE TEMPERATURE DATA

Client: HHT Job # 19-475

Model: 4300M Tracking # 0027

Run#: 1 Technician: AK

Date: 5/13/2019
Stove AT: 149
Temperature Data (°F)
Elapsed Time (min) FB Left FB Right FB Back FBTop | FB Bottom Stove Surface | 41t Exit
Average

144

145

146

147

148

149

150

151

152

153

154

155

156

157

158

159

160

161

162

163

164

165

166

167

168

169

170

171

172

173

174

175

176

177

178

179

180

181

182

183

184

185

186

187

188

189

190

191

PFS-TECO
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Run 1 New Lab

WOODSTOVE SURFACE TEMPERATURE DATA

Job # 19-475

Client: HHT
Model: 4300M Tracking # 0027
Technician: AK

Run#: 1
Date: 5/13/2019

Stove AT: 149

Temperature Data (°F)

Stove Surface
Average

Catalyst Exit

FBTop | FB Bottom

FB Back

FB Right

Elapsed Time (min) FB Left

192
Average

PFS-TECO Page 27 of 28
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Run 1 New Lab

Client: HHT

LAB SAMPLE DATA - ASTM E2515

Job # 19-475

Model: 4300M

Tracking #: 0027

Run #: 1

Technician: AK

Date: 5/13/2019

Sample ID  Tare, mg Total, mg Final, mg Catch, mg
Train A Filters - 3488 0 1212 121.2 123.4 22
First Hour
Train A Filters - 3489.0 120.8 240.9 2427 1.8
Remainder 34900 1201
Train A Probe 7A 116740 4 116740.4 116741.0 0.6
Train A O-
Rings A 35694 3569.4 3569.8 0.4
Train B Filters 3491 1206 2411 2433 22
3492 1205
Train B Probe 7B 1172881 117288.1 117289.0 0.9
Train B O-
Rings ‘B 35181 3518.1 3519.4 13
Background Filter 3493 1207 120.7 121.0 0.3
Placed in
Dessicator on: 5/13/2019
Train A Filters -
First Hour 1234  5/2810:40
Train A Filters -
Remainder 2427 528 1040
Train A Probe 1167410  5/2810:38
Train A O-Rings 35698  52811:.04
Train B Filters 2433  5/2811.04
Train B Probe 1172890 528 10:40
Train B O-Rings 35194 5281103
Background Filter 1210 5281040
1st hour Sub-Total, mg: 2.2
Remainder Sub-Total, mg: 2.8
Train 1 Aggregate, myg: 5.0
Train 2 Aggregate, mg: 4.4
Ambient Aggregate, mg: 0.3

PFS-TECO

Page 28 of 28
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WOOD STOVE TEST DATA PACKET
ASTM E2780/E2515

Run 2 Data Summary

Client; HHT
Model: 4300M
Job #: 19-475

Tracking #: 0027
Test Date: 5/14/2019

S 7
/ {,z — o -
y o 5/28/2019
Techician Signature Date
PFS-TECO Page 1 of 27
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Run 2

TEST RESULTS - ASTM E2780 /| ASTM E2515

Client: HHT Job #: 19-475
Model: 4300M Tracking #: 0027
Run # 2 Technician: AK
Date: 5/14/2019
Burn Rate (kglhr):§ 1.67
Sampie TanA | Tamg |1t HourFier
Total Sample Volume (ft3) 22.897 28.332 28218 8.721
Average Gas Velocity in Dilution Tunnel (ft/sec) 16.1
Average Gas Flow Rate in Dilution Tunnel (dscf/hr) 104273
Average Gas Meter Temperature (°F) 69.7 90.5 90.2 82.2
Total Sample Volume (dscf) 22.757 27.381 27.173 8.556
Average Tunnel Temperature (°F) 103.0
Total Time of Test (min) 192
Total Particulate Catch (mg) 0.1 48 4.0 1.1
Particulate Concentration, dry-standard (g/dscf) 0.0000044 0.0001753 0.0001472 0.0001286
Total PM Emissions (g) 0.15 5.70 4.77
Particulate Emission Rate (g/hr) 0.05 1.78 1.49
Emissions Factor (g/kg) - 1.07 0.89 -
Difference from Average Total Particulate Emissions {g) - 0.47 0.47 -
Difference from Average Emissions Factor (g/kg) - 0.09 0.09 -
Final Average Results
Total Particulate Emissions (g 1
Particulate Emission Rate (g/h
Emissions Factor (g/kg) 0.98
HHV Efficiency (%) 76.3%
LHV Efficiency (%) 82.5%
CO Emissions (g/min) 1.79
Quality Checks Requirement Observed Result
B ey ao | oo oo
Filter Temps <90 °F 83.0
Face Velocity < 30 ft/min 8.2
Leakage Rate Less than 4% of average sample rate 0.001 cfm

Ambient Temp

55-90 °F

Min: 69 / Max: 72

Negative Probe Weight Evaluation

<5% of Total Catch

Probe Catch Not
Negative

Pro-Rate Variation

90% of readings between 90-110%; none greater than
120% or less than 80%

CHECK 10 MIN. INTERVAL
PRO-RATES

See Data Tabs

Stove Surface AT

<126°F

103.8

PFS-TECO

Page 2 of 27
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Run 2

VERSION:

PFS-TECO

B415.1 Efficiency Results

Manufacturer:
Model:

Date:

Run:

Control #:

Test Duration:
Output Category:

HHT
4300M
05/14/19
2
19-475
192
3

Test Results in Accordance with CSA B415.1-09

HHV Basis LHV Basis
Overall Efficiency 76.3% 82.5%
Combustion Efficiency 95.8% 95.8%
Heat Transfer Efficiency 79.6% 86.1%
Output Rate (kJ/h) 24,935 23,654 (Btu/h)
Burn Rate (kg/h) 1.65 3.64 (Ib/h)
Input (kJ/h) 32,677 30,997 (Btu/h)
Test Load Weight (dry kg) 528 11.63 dry lb
MC wet (%) 17.49
MC dry (%) 21.20
Particulate (g ) 523
CO (9) 344
Test Duration (h) 3.20
Emissions| Particulate CcO
g/MJ Output 0.07 4.31
ag/kg Dry Fuel 0.99 65.20
g/h 1.64 107.54
g/min 0.03 1.79
Ib/MM Btu Qutput 0.15 10.02
Air/Fuel Ratio (AIF)\ 19.44

2.2

12/14/2009

Page 3 0f 27
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Run 2

WOODSTOVE FUEL DATA - ASTM E2780

Client: HHT Job #: 19-475
Model: 4300M Tracking #: 0027
Run# 2 Technician: AK

Date: 5/14/2019

Preburn Fuel Information

Moisture
Content
(% DB)

Size Length (in) Size Length (in)

Total Fuel Weight (Ibs): Average Moisture (%DB):

Moisture
Content
(% DB)

23.6

Firebox Volume (ft3
Total 2x4 Crib Weight, with spacers (lbs
Total 4x4 Crib Weight, with spacers (lbs

Total Wet Fuel Weight, with spacers (lbs

Coal Bed Range (20-25%):
Min (Ibs). 2.82
Max (Ibs): 3.52

Test Fuel Iinformation

Size Length (in) Weight (lbs) Moisture Content (%DB)

Total Dry Weight, no spacers (lbs):
Total Dry Weight, with spacers (lbs):

Dry Weight (Ibs)

3.06

3.28

1.35

1.38

1.09

10.17

11.77

0,

Quality Checks Requirement Observed
Fuel Density 25-36 (Ibs/fts, DB) 291
Loading Density 63-77 (Ibs/ft?’, WB) 6.40
2x4 Fuel Mix 35 - 65 % of total weight 41%
PFS-TECO Page 4 of 27

Result
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Run 2

DILUTION TUNNEL & MISC. DATA - ASTM E2780 / E2515

Job #:
Tracking #:
Technician:

Date:

Total Sampling Time (min):
Recording Interval (min): Barometric Pressure (in. Hg
Relative Humidity (%

A) Room Air Velocity (ft/min
B) Scale Audit (Ibs

(Ambient) Ambient Sample Volume: |

Meter Box y Factor:
Meter Box y Factor:
Meter Box y Factor:

Induced Draft Check (in. H,O): Sample Train Post-Test Leak Checks

Smoke Capture Check (%): (A) cfm @
Date Flue Pipe Last Cleaned: (B) cfm @
(Ambient) cfm @

DILUTION TUNNEL FLOW

Traverse Data

dP (in H,0)| Temp (°F) | Dilution Tunnel H,O
Tunnel Diameter
Pitot Tube Cp:
Dilution Tunnel MW(dry): 29.00 Ib/lb-mole
Dilution Tunnel MW(wet): 28.78 Ib/lb-mole
Tunnel Area: 0.1963
Vtrav: 15.04 ft/sec
Veent:t  15.71 ft/sec
Fo 0.957 [ratio]

Initial Tunnel Flow: 159.8 scf/min

Default Fuel Values Actual Properties
Fuel Type: D. Fir Oak Fuel Type:
HHV (kJ/kg) 19,810 19,887 HHV (kJ/kg)
%C 48.73 50 %C
%H 6.87 6.6 %H
%0 43.9 429 %0
%Ash 0.5 0.5 %Ash
MC (%DB)

Fuel Load Configuration

Firebox Left Firebox Right

Firebox Front View

PFS-TECO Page 5 of 27
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Run 2

WOODSTOVE PREBURN DATA - ASTM E2780

Job # 19-475
Tracking #: 0027
Technician: AK

Date: 5/14/2019

Client: HHT
Model: 4300M
Run# 2

Recording Interval (min):
Run Time (min):

Temperatures (°F)

Elapsed
Time
(min)

Scale
Reading
(Ibs)

Flue Draft
(in H,O)

FB Left

. Stove |
FB Right | FB Back | FB Top |FB Bottom| Surface |

Flue %Ambient
| Average | |

PFS-TECO

Page 6 of 27
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Run 2

WOODSTOVE PREBURN DATA - ASTM E2780

Client: HHT Job # 19-475
Model: 4300M Tracking #: 0027
Run# 2 Technician: AK

Date: 5/14/2019

Recording Interval (min)
Run Time (min)

Temperatures (°F)

Elapsed Scale Flue Draft Stove }
Time Reading FB Left | FB Right | FB Back | FB Top |FB Bottom Surface | Flue §Ambient

(min) (Ibs) (in H;0) | Average

PFS-TECO Page 7 of 27
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Run 2

BOX A TEST DATA - ASTM E2780 / ASTM E2515

Client:
Model:
Run #:

HHT

Job # 19-475

4300M

Tracking # 0027

2

Technician: AK

Date: 5/14/2019

Particulate Sampling Data Fuel Weight (Ib)

Temperature Data (°F)

Elapsed
Time
{min)

Gas Meter

(>

PFS-TECO

Sample
Rate {(cfm)

Dilution Orifice | Meter | Meter |Pro. Rate | Scale iWeight
| Vacuum |

(in Hg)

Tunnel dP dH iTemp P

0, i |
(in Hy0) | (in Hy0) | (%) Reading | Change

Page 8 of 27

Dilution
Tunnel

Flue Filter Ambient
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Run 2

BOX A TEST DATA - ASTM E2780 / ASTM E2515

Client:
Model:
Run #:

HHT

4300M

2

Job # 19-475

Tracking # 0027
Technician: AK
Date: 5/14/2019

Particulate Sampling Data

Fuel Weight (ib)

Temperature Data (°F)

Elapsed
Time
{min)

Gas Meter

(>

PFS-TECO

Sample
Rate {(cfm)

Dilution
Tunnel dP
(in H,0)

Orifice |
dH |
(in Ho0) |

Meter ‘
Temp (°F) |

| Vacuum |
(in Hg)

Meter Pro. Rate

(%)

Page 9 of 27

Scale §Weight
Reading | Change

Dilution
Tunnel

Flue Filter Ambient
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Run 2

BOX A TEST DATA - ASTM E2780 / ASTM E2515

Client:
Model:
Run #:

HHT

4300M

2

Job # 19-475

Tracking # 0027
Technician: AK
Date: 5/14/2019

Particulate Sampling Data

Fuel Weight (ib)

Temperature Data (°F)

Elapsed
Time
{min)

Gas Meter

(>

PFS-TECO

Sample
Rate {(cfm)

Dilution
Tunnel dP
(in H,0)

Orifice |
dH |
(in Ho0) |

Meter ‘
Temp (°F) |

| Vacuum |
(in Hg)

Meter Pro. Rate

(%)

Page 10 of 27

Scale §Weight
Reading | Change

Dilution
Tunnel

Flue Filter Ambient
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Run 2

BOX A TEST DATA - ASTM E2780 / ASTM E2515

Client: HHT Job # 19-475
Model: 4300M Tracking # 0027
Run#: 2 Technician: AK
Date: 5/14/2019
Particulate Sampling Data Fuel Weight (Ib) Temperature Data (°F)
Elapsed Dilution Orifice Meter . .
Gas Met | | | |
Time asﬂa)e er R:fem(z:m TunneldP | dH 1Tel\r/,|1ete(:;:)§ Vacuum ;P'°(;,/'§ate Ri:g'ii g}":fh; gtf::; Flue | Filter | Ambient
(rmin) ( (nHO) | (nH.0) TP i Hg) ° 9 | g

PFS-TECO

Page 11 of 27
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Run 2

BOX A TEST DATA - ASTM E2780 / ASTM E2515

Client: HHT Job # 19-475
Model: 4300M Tracking # 0027
Run#: 2 Technician: AK
Date: 5/14/2019
Particulate Sampling Data Fuel Weight (Ib) Temperature Data (°F)
Elapsed Dilution Orifice Meter . .
G M { | | | |
Time asﬂa)e er R:fem(z:m TunneldP | dH iTel\r/,lqete(:;:)i Vacuum ;P'°(;,/'§ate Ri:g'ii g}":fh; gtf::; Flue | Filter | Ambient
(rmin) ( (nHO) | (nH.0) TP i Hg) ° 9 | g

PFS-TECO

Page 12 of 27
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Run 2

BOX A TEST DATA - ASTM E2780 / ASTM E2515

Client: HHT Job # 19-475
Model: 4300M Tracking # 0027
Run#: 2 Technician: AK

Date: 5/14/2019

Particulate Sampling Data Fuel Weight (Ib) Temperature Data (°F)
Ela'psed Gas Meter| Sample Dilution | Orifice | Meter | Meter |Pro. Rate | Scale Weight | Dilution ) .
Time fﬁ) Rate (cfm) Tunnel dP dH iTemp (°F)§ Vacuum (%) Reading Change | Tunnel Flue Filter Ambient
miny | (in H,0) | (in H0) | ~ (inHg) i

PFS-TECO Page 13 of 27
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Run 2

BOX A TEST DATA - ASTM E2780 / ASTM E2515

Client: HHT Job # 19-475
Model: 4300M Tracking # 0027
Run#: 2 Technician: AK
Date: 5/14/2019
Particulate Sampling Data Fuel Weight (Ib) Temperature Data (°F)
Elapsed Dilution Orifice Meter . .
Gas Met | | | |
Time asﬂa)e er R:fem(z:m TunneldP | dH iTel\r/,lqete(:;:)i Vacuum ;P'°(;,/'§ate Ri:g'ii ;g\r’gfh; gtf::; Flue | Filter | Ambient
(min) | ¢ inH,0) TP in ) ’ 9 | ~hang

PFS-TECO

Page 14 of 27
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Run 2

BOX B TEST DATA - ASTM E2780 / ASTM E2515

Client: HHT

Job # 19-475

Model: 4300M

Tracking # 0027

Run# 2

Technician: AK

Date: 5/14/2019

Particulate Sampling Data

Flue Gas Data

Elapsed
Time (min)

| | N O AW

Wl Ww N NININ NN DN NN N | = = @ m | e | e [ e | e | e |
= O W N |0 AW N = OO0 N |G| W N = O

PFS-TECO

Gas Meter

(ft

Meter
Vacuum
(in Hg)

i Sample Crifice dH
| Rate (cfm) | (in H,0)

Meter

Temp (°F) Filter (°F)

Page 15 of 27

Flue Draft

(in H,0) €O, (%)

CO (%)
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Run 2

BOX B TEST DATA - ASTM E2780 / ASTM E2515

Client: HHT

Job # 19-475

Model: 4300M

Tracking # 0027

Run# 2

Technician: AK

Date: 5/14/2019

Particulate Sampling Data

Flue Gas Data

Elapsed
Time (min)

32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60
61
62
63

PFS-TECO

Gas Meter

(ft

Meter
Vacuum
(in Hg)

i Sample Crifice dH
| Rate (cfm) | (in H,0)

Meter

Temp (°F) Filter (°F)

Page 16 of 27

Flue Draft

(in H,0) €O, (%)

CO (%)
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Run 2

BOX B TEST DATA - ASTM E2780 / ASTM E2515

Client: HHT

Job # 19-475

Model: 4300M

Tracking # 0027

Run# 2

Technician: AK

Date: 5/14/2019

Particulate Sampling Data

Flue Gas Data

Elapsed
Time (min)

64
65
66
67
68
69
70
71
72
73
74
75
76
77
78
79
80
81
82
83
84
85
86
87
88
89
20
91
92
93
94
95

PFS-TECO

Gas Meter

(ft

Meter
Vacuum
(in Hg)

i Sample Crifice dH
| Rate (cfm) | (in H,0)

Meter

Temp (°F) Filter (°F)

Page 17 of 27

Flue Draft

(in H,0) €O, (%)

CO (%)
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Run 2

BOX B TEST DATA - ASTM E2780 / ASTM E2515

Client: HHT

Job # 19-475

Model: 4300M

Tracking # 0027

Run# 2

Technician: AK

Date: 5/14/2019

Particulate Sampling Data

Flue Gas Data

Elapsed
Time (min)

96

97

98

99

100
101
102
103
104
105
106
107
108
109
110
111
112
113
114
115
116
"7
118
119
120
121
122
123
124
125
126
127

PFS-TECO

Gas Meter

(ft

Meter
Vacuum
(in Hg)

i Sample Crifice dH
| Rate (cfm) | (in H,0)

Meter

Temp (°F) Filter (°F)

Page 18 of 27

Flue Draft

(in H,0) €O, (%)

CO (%)
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Run 2

BOX B TEST DATA - ASTM E2780 / ASTM E2515

Client: HHT

Job # 19-475

Model: 4300M

Tracking # 0027

Run# 2

Technician: AK

Date: 5/14/2019

Particulate Sampling Data

Flue Gas Data

Elapsed
Time (min)

128
129
130
131
132
133
134
135
136
137
138
139
140
141
142
143
144
145
146
147
148
149
150
151
152
153
154
155
156
157
158
159

PFS-TECO

Gas Meter

(ft

Meter
Vacuum
(in Hg)

i Sample Crifice dH
| Rate (cfm) | (in H,0)

Meter

Temp (°F) Filter (°F)

Page 19 of 27

Flue Draft

(in H,0) €O, (%)

CO (%)
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Run 2

BOX B TEST DATA - ASTM E2780 / ASTM E2515

Client: HHT

Job # 19-475

Model: 4300M

Tracking # 0027

Run# 2

Technician: AK

Date: 5/14/2019

Particulate Sampling Data

Flue Gas Data

Elapsed
Time (min)

160
161
162
163
164
165
166
167
168
169
170
171
172
173
174
175
176
177
178
179
180
181
182
183
184
185
186
187
188
189
190
191

PFS-TECO

Gas Meter

(ft

Meter
Vacuum
(in Hg)

i Sample Crifice dH
| Rate (cfm) | (in H,0)

Meter

Temp (°F) Filter (°F)

Page 20 of 27

Flue Draft

(in H,0) €O, (%)

CO (%)
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Run 2

BOX B TEST DATA - ASTM E2780 / ASTM E2515

Client: HHT Job # 19-475
Model: 4300M Tracking # 0027
Run# 2 Technician: AK

Date: 5/14/2019

Particulate Sampling Data Flue Gas Data

Meter
Vacuum
(in Hg)

Flue Draft
(in H,O)

Pro. Rate
(%)

Elapsed Gas Meter Sample | Orifice dH Meter

Time (min) ) | Rate (cfm) (in H,0) Temp (°F) CO (%)

Filter (°F)

| CO, (%)

Avg/Tot

PFS-TECO Page 21 of 27
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Run 2

WOODSTOVE SURFACE TEMPERATURE DATA

Client: HHT Job # 19-475

Model: 4300M Tracking # 0027

Run# 2 Technician: AK

Date: 5/14/2019
Stove AT: 104
Temperature Data (°F)
Elapsed Time (min) FB Left FB Right FB Back FBTop | FB Bottom Stove Surface | 41t Exit
Average

Tialoo|Nie|vislwiv s O

PFS-TECO

Page 22 of 27

ED_003052A_00000410-00050



Run 2

WOODSTOVE SURFACE TEMPERATURE DATA

Client: HHT Job # 19-475

Model: 4300M Tracking # 0027

Run# 2 Technician: AK

Date: 5/14/2019
Stove AT: 104
Temperature Data (°F)
Elapsed Time (min) FB Left FB Right FB Back FBTop | FB Bottom Stove Surface | 41t Exit
Average

48

49

50

51

52

53

54

55

56

57

58

59

60

61

62

63

64

65

66

67

68

69

70

71

72

73

74

75

76

77

78

79

80

81

82

83

84

85

86

87

88

89

90

91

92

93

94

93

PFS-TECO
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Run 2

WOODSTOVE SURFACE TEMPERATURE DATA

Client: HHT Job # 19-475

Model: 4300M Tracking # 0027

Run# 2 Technician: AK

Date: 5/14/2019
Stove AT: 104
Temperature Data (°F)
Elapsed Time (min) FB Left FB Right FB Back FBTop | FB Bottom Stove Surface | 41t Exit
Average

96

97

98

99

100

101

102

103

104

105

106

107

108

109

110

111

112

113

114

115

116

117

118

119

120

121

122

123

124

125

126

127

128

129

130

131

132

133

134

135

136

137

138

139

140

141

142

143

PFS-TECO
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Run 2

WOODSTOVE SURFACE TEMPERATURE DATA

Client: HHT Job # 19-475

Model: 4300M Tracking # 0027

Run# 2 Technician: AK

Date: 5/14/2019
Stove AT: 104
Temperature Data (°F)
Elapsed Time (min) FB Left FB Right FB Back FBTop | FB Bottom Stove Surface | 41t Exit
Average

144

145

146

147

148

149

150

151

152

153

154

155

156

157

158

159

160

161

162

163

164

165

166

167

168

169

170

171

172

173

174

175

176

177

178

179

180

181

182

183

184

185

186

187

188

189

190

191

PFS-TECO
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Run 2

WOODSTOVE SURFACE TEMPERATURE DATA

Job # 19-475

Client: HHT
Model: 4300M Tracking # 0027
Technician: AK

Run#: 2
Date: 5/14/2019

Stove AT: 104

Temperature Data (°F)

Stove Surface
Average

Catalyst Exit

FBTop | FB Bottom

FB Back

FB Right

Elapsed Time (min) FB Left

192
Average

PFS-TECO Page 26 of 27
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Run 2

LAB SAMPLE DATA - ASTM E2515

Client: HHT

Job # 19-475

Model: 4300M

Tracking # 0027

Run#: 2

Technician: AK

TRAIN A (1st Hour)

Date: 5/14/2019

Sample Component

Filter, Probe, or

Sample Type O-Ring #

Weights

Tare, mg

Particulate, mg

A. Front filter catch Filter 1.1
B. Rear filter catch Filter 0.0
C. Probe catch” Probe 0.0
D. O-Ring catch* O-Ring 0.0
Sub-Total Total Particulate, mg: 1.1
TRAIN A {Post 1st hour)
Filter, Probe, or Weights
Sample Component Sample Type o ’
P P ple typ O-Ring # Tare, mg Particulate, mg
A. Front filter catch Filter 124.0
B. Rear filter catch Filter -121.5
C. Probe catch* Probe 0.2
D. O-Ring catch* O-Ring 1.0
Sub-Total Total Particulate, mg: 3.7
Train A Aggregate\Total Particulate, mg: 4.8
TRAIN B
i Weights
Sample Component Reagent Filter, Rrobe, or - g -
O-Ring # Final, mg Tare, mg Particulate, mg
A. Front filter catch Filter 120.2
B. Rear filter catch Filter -117.8
C. Probe catch” Probe 0.3
D. O-Ring catch* O-Ring 1.3
\ Total Particulate, mg: 4.0
AMBIENT
i Weight
Sample Component Reagent Filter, Rrobe, or ‘ - elgnts -
O-Ring # Final, mg Tare, mg Particulate, mg
A. Filter catch*§ Filter 0.1
\ Total Particulate, mg: 0.1

*Particulate catch that results in a negative number, is assumed to be zero for probes and O-rings, negative numbers for

filters are assumed to be part of the O-Ring weight. Negative ambient filter weights are assumed to be zero.

PFS-TECO
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WOOD STOVE TEST DATA PACKET
ASTM E2780/E2515

Run 3 Da'ta Summary

Client: HHT
Model: 4300M
Job #: 19-475
Tracking #: 0027
Test Date: 5/14/2019
VAR
%fﬁmww 5/28/2019
Techician Signature Date
PFS-TECO Page 1 of 30
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Run 3 New Lab

TEST RESULTS - ASTM E2780 /| ASTM E2515

Client: HHT Job #: 19-475
Model: 4300M Tracking #: 0027
Run#: 3 Technician: AK
Date: 5/14/2019
Burn Rate (kglhr):§ 1.44
Sampie TanA | Tamg |1t HourFier
Total Sample Volume (ft3) 32.154 32.986 32.897 8.709
Average Gas Velocity in Dilution Tunnel (ft/sec) 15.7
Average Gas Flow Rate in Dilution Tunnel (dscf/hr) 10327.3
Average Gas Meter Temperature (°F) 726 92.3 92.1 80.7
Total Sample Volume (dscf) 31.937 31.927 31.725 8.609
Average Tunnel Temperature (°F) 95.9
Total Time of Test (min) 224
Total Particulate Catch (mg) 0.5 93 75 4.1
Particulate Concentration, dry-standard (g/dscf) 0.0000157 0.0002913 0.0002364 0.0004762
Total PM Emissions (g) 0.60 10.63 8.51
Particulate Emission Rate (g/hr) 0.16 2.85 2.28
Emissions Factor (g/kg) - 1.98 1.58 -
Difference from Average Total Particulate Emissions {g) - 1.06 1.08 -
Difference from Average Emissions Factor (g/kg) - 0.20 0.20 -
Final Average Results
Total Particulate Emissions (g 1
Particulate Emission Rate (g/h
Emissions Factor (g/kg) 1.78
HHV Efficiency (%) 77.3%
LHV Efficiency (%) 83.6%
CO Emissions (g/min) 177
Quality Checks Requirement Observed Result
B ey ao | oo oo
Filter Temps <90 °F 82.0
Face Velocity < 30 ft/min 8.1
Leakage Rate Less than 4% of average sample rate 0 cfm

Ambient Temp

55-90 °F

Min: 70 / Max: 74

Negative Probe Weight Evaluation

<5% of Total Catch

#REF! #REF!

Pro-Rate Variation

90% of readings between 90-110%; none greater than
120% or less than 80%

CHECK 10 MIN. INTERVAL

See Data Tabs PRO-RATES

Stove Surface AT

<126°F

47.2

PFS-TECO
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Run 3 New fLab

VERSION:

PFS-TECO

B415.1 Efficiency Results

Manufacturer:
Model:

Date:

Run:

Control #:

Test Duration:
Output Category:

HHT
4300M
05/14/19
3
19-475
224
3

Test Results in Accordance with CSA B415.1-09

HHV Basis LHV Basis
Overall Efficiency 77.3% 83.6%
Combustion Efficiency 95.2% 95.2%
Heat Transfer Efficiency 81.2% 87.8%
Output Rate (kJ/h) 21,640 20,528 (Btu/h)
Burn Rate (kg/h) 1.41 3.1 (Ib/h)
Input (kJ/h) 27,986 26,547 (Btu/h)
Test Load Weight (dry kg) 527 11.62 dry lb
MC wet (%) 16.97
MC dry (%) 20.44
Particulate (g ) 9.57
CO (9) 396
Test Duration (h) 3.73
Emissions| Particulate CcO
g/MJ Output 0.12 4.90
ag/kg Dry Fuel 1.81 75.03
g/h 2.56 105.99
g/min 0.04 1.77
Ib/MM Btu Qutput 0.28 11.38
Air/Fuel Ratio (AIF)\ 19.96

2.2

12/14/2009

Page 3 0f 30
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Run 3 New Lab

WOODSTOVE FUEL DATA - ASTM E2780

Client: HHT Job #: 19-475
Model: 4300M Tracking #: 0027
Run# 3 Technician: AK

Date: 5/14/2019

Preburn Fuel Information

Moisture
Content
(% DB)

Size Length (in) Size Length (in)

Total Fuel Weight (Ibs): Average Moisture (%DB):

Moisture
Content
(% DB)

23.6

Firebox Volume (ft3
Total 2x4 Crib Weight, with spacers (lbs
Total 4x4 Crib Weight, with spacers (lbs

Total Wet Fuel Weight, with spacers (lbs

Coal Bed Range (20-25%):
Min (Ibs). 2.82
Max (Ibs): 3.53

Test Fuel Iinformation

Size Length (in) Weight (lbs) Moisture Content (%DB)

Total Dry Weight, no spacers (lbs):
Total Dry Weight, with spacers (lbs):

Dry Weight (Ibs)

2.93

3.36

1.38

1.18

1.15

10.00

11.85

0,

Quality Checks Requirement Observed
Fuel Density 25-36 (Ibs/fts, DB) 28.6
Loading Density 63-77 (Ibs/ft?’, WB) 6.41
2x4 Fuel Mix 35 - 65 % of total weight 40%
PFS-TECO Page 4 of 30

Result
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Run 3 New fLab

DILUTION TUNNEL & MISC. DATA - ASTM E2780 / E2515

Job #:
Tracking #:
Technician:

Date:

Total Sampling Time (min):
Recording Interval (min): Barometric Pressure (in. Hg
Relative Humidity (%

A) Room Air Velocity (ft/min
B) Scale Audit (Ibs

(Ambient) Ambient Sample Volume: |

Meter Box y Factor:
Meter Box y Factor:
Meter Box y Factor:

Induced Draft Check (in. H,O): Sample Train Post-Test Leak Checks

Smoke Capture Check (%): (A) cfm @
Date Flue Pipe Last Cleaned: (B) cfm @
(Ambient) cfm @

DILUTION TUNNEL FLOW

Traverse Data

dP (in H,0)| Temp (°F) | Dilution Tunnel H,O
Tunnel Diameter
Pitot Tube Cp:
Dilution Tunnel MW(dry): 29.00 Ib/lb-mole
Dilution Tunnel MW(wet): 28.78 Ib/lb-mole
Tunnel Area: 0.1963
Vtrav: 15.87 ft/sec
Veentt  16.83 ft/sec
Fo 0.943 [ratio]

Initial Tunnel Flow: 169.2 scf/min

Default Fuel Values Actual Properties
Fuel Type: D. Fir Oak Fuel Type:
HHV (kJ/kg) 19,810 19,887 HHV (kJ/kg)
%C 48.73 50 %C
%H 6.87 6.6 %H
%0 43.9 429 %0
%Ash 0.5 0.5 %Ash

MC (%DB) 20.4

Fuel Load Configuration

Firebox Left Firebox Right

Firebox Front View

PFS-TECO Page 5 of 30
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Run 3 New Lab

WOODSTOVE PREBURN DATA - ASTM E2780

Job # 19-475
Tracking #: 0027
Technician: AK

Date: 5/14/2019

Client: HHT
Model: 4300M
Run# 3

Recording Interval (min):
Run Time (min):

Temperatures (°F)

Elapsed
Time
(min)

Scale
Reading
(Ibs)

Flue Draft
(in H,O)

FB Left

. Stove |
FB Right | FB Back | FB Top |FB Bottom| Surface |

Flue %Ambient
| Average | |

PFS-TECO

Page 6 of 30
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Run 3 New Lab

WOODSTOVE PREBURN DATA - ASTM E2780

Client: HHT
Model: 4300M
Run# 3

Job # 19-475
Tracking #: 0027
Technician: AK

Date: 5/14/2019

Recording Interval (min):
Run Time (min):

Temperatures (°F)

Elapsed
Time
(min)

Scale
Reading
(Ibs)

Flue Draft
(in H,O)

FB Left

. Stove |
FB Right | FB Back | FB Top |FB Bottom| Surface |

Flue %Ambient
| Average | |

PFS-TECO

Page 7 of 30
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Run 3 New Lab

WOODSTOVE PREBURN DATA - ASTM E2780

Client: HHT Job # 19-475
Model: 4300M Tracking #: 0027
Run# 3 Technician: AK

Date: 5/14/2019

Recording Interval (min):
Run Time (min):

Temperatures (°F)

Elapsed Scale Flue Draft Stove }
Time Reading (in H,0) FB Left | FB Right | FB Back | FB Top |FB Bottom Surface | Flue Ambient
(min) (Ibs) 2 | Average | |

PFS-TECO Page 8 of 30
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Run 3 New fLab

BOX A TEST DATA - ASTM E2780 / ASTM E2515

Client:
Model:
Run #:

HHT

Job # 19-475

4300M

Tracking # 0027

3

Technician: AK

Date: 5/14/2019

Particulate Sampling Data Fuel Weight (Ib)

Temperature Data (°F)

Elapsed
Time
{min)

Gas Meter

(>

PFS-TECO

Sample
Rate {(cfm)

Dilution Orifice | Meter | Meter |Pro. Rate | Scale iWeight
| Vacuum |

(in Hg)

Tunnel dP dH iTemp P

0, i |
(in Hy0) | (in Hy0) | (%) Reading | Change

Page 9 of 30

Dilution
Tunnel

Flue Filter Ambient
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Run 3 New fLab

BOX A TEST DATA - ASTM E2780 / ASTM E2515

Client:
Model:
Run #:

HHT

4300M

3

Job # 19-475

Tracking # 0027
Technician: AK
Date: 5/14/2019

Particulate Sampling Data

Fuel Weight (ib)

Temperature Data (°F)

Elapsed
Time
{min)

Gas Meter

(>

PFS-TECO

Sample
Rate {(cfm)

Dilution
Tunnel dP
(in H,0)

Orifice |
dH |
(in Ho0) |

Meter ‘
Temp (°F) |

| Vacuum |
(in Hg)

Meter Pro. Rate

(%)

Page 10 of 30

Scale §Weight
Reading | Change

Dilution
Tunnel

Flue Filter Ambient
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Run 3 New fLab

BOX A TEST DATA - ASTM E2780 / ASTM E2515

Client:
Model:
Run #:

HHT

4300M

3

Job # 19-475

Tracking # 0027
Technician: AK
Date: 5/14/2019

Particulate Sampling Data

Fuel Weight (ib)

Temperature Data (°F)

Elapsed
Time
{min)

Gas Meter

(>

PFS-TECO

Sample
Rate {(cfm)

Dilution
Tunnel dP
(in H,0)

Orifice |
dH |
(in Ho0) |

Meter ‘
Temp (°F) |

| Vacuum |
(in Hg)

Meter Pro. Rate

(%)

Page 11 of 30

Scale §Weight
Reading | Change

Dilution
Tunnel

Flue Filter Ambient
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Run 3 New fLab

BOX A TEST DATA - ASTM E2780 / ASTM E2515

Client: HHT Job # 19-475
Model: 4300M Tracking # 0027
Run# 3 Technician: AK
Date: 5/14/2019
Particulate Sampling Data Fuel Weight (Ib) Temperature Data (°F)
Elapsed Dilution Orifice Meter . .
Gas Met | | | |
Time asﬂa)e er R:fem(z:m TunneldP | dH 1Tel\r/,|1ete(:;:)§ Vacuum ;P'°(;,/'§ate Ri:g'ii g}":fh; gtf::; Flue | Filter | Ambient
(rmin) ( (nHO) | (nH.0) TP i Hg) ° 9 | g

PFS-TECO

Page 12 of 30
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Run 3 New fLab

BOX A TEST DATA - ASTM E2780 / ASTM E2515

Client: HHT Job # 19-475
Model: 4300M Tracking # 0027
Run# 3 Technician: AK
Date: 5/14/2019
Particulate Sampling Data Fuel Weight (Ib) Temperature Data (°F)
Elapsed Dilution Orifice Meter . .
G M { | | | |
Time asﬂa)e er R:fem(z:m TunneldP | dH iTel\r/,lqete(:;:)i Vacuum ;P'°(;,/'§ate Ri:g'ii g}":fh; gtf::; Flue | Filter | Ambient
(rmin) ( (nHO) | (nH.0) TP i Hg) ° 9 | g

PFS-TECO

Page 13 of 30

ED_003052A_00000410-00068



Run 3 New fLab

BOX A TEST DATA - ASTM E2780 / ASTM E2515

Client: HHT Job # 19-475
Model: 4300M Tracking # 0027
Run# 3 Technician: AK

Date: 5/14/2019

Particulate Sampling Data Fuel Weight (Ib) Temperature Data (°F)
Ela'psed Gas Meter| Sample Dilution | Orifice | Meter | Meter |Pro. Rate | Scale Weight | Dilution ) .
Time fﬁ) Rate (cfm) Tunnel dP dH iTemp (°F)§ Vacuum (%) Reading Change | Tunnel Flue Filter Ambient
miny | (in H,0) | (in H0) | ~ (inHg) i

PFS-TECO Page 14 of 30
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Run 3 New fLab

BOX A TEST DATA - ASTM E2780 / ASTM E2515

Client: HHT Job # 19-475
Model: 4300M Tracking # 0027
Run# 3 Technician: AK

Date: 5/14/2019

Particulate Sampling Data Fuel Weight (Ib) Temperature Data (°F)
Ela'psed Gas Meter| Sample Dilution | Orifice | Meter | Meter |Pro. Rate | Scale Weight | Dilution ) .
Time fﬁ) Rate (cfm) Tunnel dP dH iTemp (°F)§ Vacuum (%) Reading Change | Tunnel Flue Filter Ambient
miny | (in H,0) | (in H0) | ~ (inHg) i

PFS-TECO Page 15 of 30
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Run 3 New fLab

BOX A TEST DATA - ASTM E2780 / ASTM E2515

Client: HHT Job # 19-475
Model: 4300M Tracking # 0027
Run# 3 Technician: AK

Date: 5/14/2019

Particulate Sampling Data

Fuel Weight (ib)

Temperature Data (°F)

Orifice |

Elapsed Dilution Meter
Time Gasﬂl\él)eter R:taenzz:n) Tunnel dP dH §Te|\r/‘|1et?:F)§ Vacuum |
min) | inH,0) TP in )

Pro. Rate

(%)

PFS-TECO

Page 16 of 30

Scale §Weight
Reading | Change

Dilution

Tunnel Ambient

Flue Filter
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Run 3 New fLab

BOX B TEST DATA - ASTM E2780 / ASTM E2515

Client: HHT

Job # 19-475

Model: 4300M

Tracking # 0027

Run# 3

Technician: AK

Date: 5/14/2019

Particulate Sampling Data

Flue Gas Data

Elapsed
Time (min)

| | N O AW

Wl Ww N NININ NN DN NN N | = = @ m | e | e [ e | e | e |
= O W N |0 AW N = OO0 N |G| W N = O

PFS-TECO

Gas Meter

(ft

Meter
Vacuum
(in Hg)

i Sample Crifice dH
| Rate (cfm) | (in H,0)

Meter

Temp (°F) Filter (°F)

Page 17 of 30

Flue Draft

(in H,0) €O, (%)

CO (%)
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Run 3 New fLab

BOX B TEST DATA - ASTM E2780 / ASTM E2515

Client: HHT

Job # 19-475

Model: 4300M

Tracking # 0027

Run# 3

Technician: AK

Date: 5/14/2019

Particulate Sampling Data

Flue Gas Data

Elapsed
Time (min)

32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60
61
62
63

PFS-TECO

Gas Meter

(ft

Meter
Vacuum
(in Hg)

i Sample Crifice dH
| Rate (cfm) | (in H,0)

Meter

Temp (°F) Filter (°F)

Page 18 of 30

Flue Draft

(in H,0) €O, (%)

CO (%)

ED_003052A_00000410-00073



Run 3 New fLab

BOX B TEST DATA - ASTM E2780 / ASTM E2515

Client: HHT

Job # 19-475

Model: 4300M

Tracking # 0027

Run# 3

Technician: AK

Date: 5/14/2019

Particulate Sampling Data

Flue Gas Data

Elapsed
Time (min)

64
65
66
67
68
69
70
71
72
73
74
75
76
77
78
79
80
81
82
83
84
85
86
87
88
89
20
91
92
93
94
95

PFS-TECO

Gas Meter

(ft

Meter
Vacuum
(in Hg)

i Sample Crifice dH
| Rate (cfm) | (in H,0)

Meter

Temp (°F) Filter (°F)

Page 19 of 30

Flue Draft

(in H,0) €O, (%)

CO (%)

ED_003052A_00000410-00074



Run 3 New fLab

BOX B TEST DATA - ASTM E2780 / ASTM E2515

Client: HHT

Job # 19-475

Model: 4300M

Tracking # 0027

Run# 3

Technician: AK

Date: 5/14/2019

Particulate Sampling Data

Flue Gas Data

Elapsed
Time (min)

96

97

98

99

100
101
102
103
104
105
106
107
108
109
110
111
112
113
114
115
116
"7
118
119
120
121
122
123
124
125
126
127

PFS-TECO

Gas Meter

(ft

Meter
Vacuum
(in Hg)

i Sample Crifice dH
| Rate (cfm) | (in H,0)

Meter

Temp (°F) Filter (°F)

Page 20 of 30

Flue Draft

(in H,0) €O, (%)

CO (%)
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Run 3 New fLab

BOX B TEST DATA - ASTM E2780 / ASTM E2515

Client: HHT

Job # 19-475

Model: 4300M

Tracking # 0027

Run# 3

Technician: AK

Date: 5/14/2019

Particulate Sampling Data

Flue Gas Data

Elapsed
Time (min)

128
129
130
131
132
133
134
135
136
137
138
139
140
141
142
143
144
145
146
147
148
149
150
151
152
153
154
155
156
157
158
159

PFS-TECO

Gas Meter

(ft

Meter
Vacuum
(in Hg)

i Sample Crifice dH
| Rate (cfm) | (in H,0)

Meter

Temp (°F) Filter (°F)

Page 21 of 30

Flue Draft

(in H,0) €O, (%)

CO (%)
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Run 3 New fLab

BOX B TEST DATA - ASTM E2780 / ASTM E2515

Client: HHT

Job # 19-475

Model: 4300M

Tracking # 0027

Run# 3

Technician: AK

Date: 5/14/2019

Particulate Sampling Data

Flue Gas Data

Elapsed
Time (min)

160
161
162
163
164
165
166
167
168
169
170
171
172
173
174
175
176
177
178
179
180
181
182
183
184
185
186
187
188
189
190
191

PFS-TECO

Gas Meter

(ft

Meter
Vacuum
(in Hg)

i Sample Crifice dH
| Rate (cfm) | (in H,0)

Meter

Temp (°F) Filter (°F)

Page 22 of 30

Flue Draft

(in H,0) €O, (%)

CO (%)
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Run 3 New fLab

BOX B TEST DATA - ASTM E2780 / ASTM E2515

Client: HHT

Job # 19-475

Model: 4300M

Tracking # 0027

Run# 3

Technician: AK

Date: 5/14/2019

Particulate Sampling Data

Flue Gas Data

Elapsed
Time (min)

192
193
194
195
196
197
198
199
200
201
202
203
204
205
206
207
208
209
210
211
212
213
214
215
216
217
218
219
220
221
222
223

PFS-TECO

Gas Meter

(ft

Meter
Vacuum
(in Hg)

i Sample Crifice dH
| Rate (cfm) | (in H,0)

Meter

Temp (°F) Filter (°F)

Page 23 of 30

Flue Draft

(in H,0) €O, (%)

CO (%)
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Run 3 New fLab

BOX B TEST DATA - ASTM E2780 / ASTM E2515

Client: HHT Job # 19-475
Model: 4300M Tracking # 0027
Run# 3 Technician: AK

Date: 5/14/2019

Particulate Sampling Data Flue Gas Data

Meter
Vacuum
(in Hg)

Flue Draft
(in H,O)

Pro. Rate
(%)

Elapsed Gas Meter Sample | Orifice dH Meter

Time (min) ) | Rate (cfm) (in H,0) Temp (°F) CO (%)

Filter (°F)

| CO, (%)

Avg/Tot

PFS-TECO Page 24 of 30
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Run 3 New Lab

WOODSTOVE SURFACE TEMPERATURE DATA

Client: HHT Job # 19-475

Model: 4300M Tracking # 0027

Run# 3 Technician: AK

Date: 5/14/2019
Stove AT: a7
Temperature Data (°F)
Elapsed Time (min) FB Left FB Right FB Back FBTop | FB Bottom Stove Surface | 41t Exit
Average

Tialoo|Nie|vislwiv s O

PFS-TECO

Page 25 of 30
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Run 3 New Lab

WOODSTOVE SURFACE TEMPERATURE DATA

Client: HHT Job # 19-475

Model: 4300M Tracking # 0027

Run# 3 Technician: AK

Date: 5/14/2019
Stove AT: a7
Temperature Data (°F)
Elapsed Time (min) FB Left FB Right FB Back FBTop | FB Bottom Stove Surface | 41t Exit
Average

48

49

50

51

52

53

54

55

56

57

58

59

60

61

62

63

64

65

66

67

68

69

70

71

72

73

74

75

76

77

78

79

80

81

82

83

84

85

86

87

88

89

90

91

92

93

94

93

PFS-TECO

Page 26 of 30
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Run 3 New Lab

WOODSTOVE SURFACE TEMPERATURE DATA

Client: HHT Job # 19-475

Model: 4300M Tracking # 0027

Run# 3 Technician: AK

Date: 5/14/2019
Stove AT: a7
Temperature Data (°F)
Elapsed Time (min) FB Left FB Right FB Back FBTop | FB Bottom Stove Surface | 41t Exit
Average

96

97

98

99

100

101

102

103

104

105

106

107

108

109

110

111

112

113

114

115

116

117

118

119

120

121

122

123

124

125

126

127

128

129

130

131

132

133

134

135

136

137

138

139

140

141

142

143

PFS-TECO

Page 27 of 30
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Run 3 New Lab

WOODSTOVE SURFACE TEMPERATURE DATA

Client: HHT Job # 19-475

Model: 4300M Tracking # 0027

Run# 3 Technician: AK

Date: 5/14/2019
Stove AT: a7
Temperature Data (°F)
Elapsed Time (min) FB Left FB Right FB Back FBTop | FB Bottom Stove Surface | 41t Exit
Average

144

145

146

147

148

149

150

151

152

153

154

155

156

157

158

159

160

161

162

163

164

165

166

167

168

169

170

171

172

173

174

175

176

177

178

179

180

181

182

183

184

185

186

187

188

189

190

191

PFS-TECO

Page 28 of 30
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Run 3 New Lab

WOODSTOVE SURFACE TEMPERATURE DATA

Client: HHT Job # 19-475
Model: 4300M Tracking # 0027
Run#: 3 Technician: AK

Date: 5/14/2019

Stove AT: 47

Temperature Data (°F)

Elapsed Time (min) FB Left FB Right FB Back FBTop | FB Bottom St°Xjef:;:°e | Catalyst Exit

192
193
194
195
196
197
198
199
200
201
202
203
204
205
206
207
208
209
210
211
212
213
214
215
216
217
218
219
220
221
222
223
224
Average 487 455 362 343 316 393 N/A

PFS-TECO Page 29 of 30
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Run 3 New Lab

LAB SAMPLE DATA - ASTM E2515

Client: HHT Job # 19-475
Model: 4300M Tracking #: 0027
Run# 3 Technician: AK

Date: 5/14/2019

Sample ID  Tare, mg Total, mg Final, mg Catch, mg
Train A Filters - 35000 1212 121.2 125.3 41
First Hour
Train A Filters - 3501.0 1214 240.7 243.4 27
Remainder 35020 119.3
Train A Probe 9A 116713.3 116713.3 116714 .1 0.8
Train A O-
Rings oA 3571.3 3577.3 3579.0 17
Train B Filters 3503 120.5 241.0 246.9 59
3504 1205
Train B Probe 9B 1171358 117135.8 117136.2 0.4
Train B O-
Rings B 35204 3520.4 35216 12
Background Filter 3505 1205 120.5 121.0 0.5
Placed in
Dessicator on:
Train A Filters -
First Hour 1253  5/28 1046
Train A Filters -
Remainder 2434 528 1046
Train A Probe 1167141 5/28 10:45
Train A O-Rings 35790 5281105
Train B Filters 24689 5281046
Train B Probe 1171362 5281045
Train B O-Rings 35216 5281105
Background Filter 1210 5281045
1st hour Sub-Total, mg: 4.1
Remainder Sub-Total, mg: 52
Train 1 Aggregate, myg: 9.3
Train 2 Aggregate, mg: 7.5
Ambient Aggregate, mg: 0.5
PFS-TECO Page 30 of 30
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WOOD STOVE TEST DATA PACKET
ASTM E2780/E2515

Run 4 Data Summary

Client: HHT
Model: 4300M
Job #: 19-475
Tracking #: 0027
Test Date: 5/15/2019
s
ATl 5/28/2019
Tedhicidn Signature Date
PFS-TECO Page 1 of 30
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Run 4 New Lab

TEST RESULTS - ASTM E2780 /| ASTM E2515

Client: HHT Job #: 19-475
Model: 4300M Tracking #: 0027
Run # 4 Technician: AK
Date: 5/15/2019
Burn Rate (kglhr):§ 1.47
Sampie TanA | Tamg |1t HourFier
Total Sample Volume (ft3) 32.154 32.986 32.897 8.709
Average Gas Velocity in Dilution Tunnel (ft/sec) 15.7
Average Gas Flow Rate in Dilution Tunnel (dscf/hr) 10327.3
Average Gas Meter Temperature (°F) 726 92.3 92.1 80.7
Total Sample Volume (dscf) 31.937 31.927 31.725 8.609
Average Tunnel Temperature (°F) 95.9
Total Time of Test (min) 224
Total Particulate Catch (mg) 0.4 52.6 52.2 22.2
Particulate Concentration, dry-standard (g/dscf) 0.0000125 0.0016475 0.0016454 0.0025787
Total PM Emissions (g) 0.48 63.04 62.96
Particulate Emission Rate (g/hr) 0.13 16.88 16.86
Emissions Factor (g/kg) - 11.48 11.47 -
Difference from Average Total Particulate Emissions {g) - 0.04 0.04 -
Difference from Average Emissions Factor (g/kg) - 0.01 0.01 -
Final Average Results
Total Particulate Emissions (g 1
Particulate Emission Rate (g/h
Emissions Factor (g/kg) 11.47
HHV Efficiency (%) 77.3%
LHV Efficiency (%) 83.6%
CO Emissions (g/min) 177
Quality Checks Requirement Observed Result
B ey ao | oo oo
Filter Temps <90 °F 82.0
Face Velocity < 30 ft/min 8.1
Leakage Rate Less than 4% of average sample rate 0 cfm

Ambient Temp

55-90 °F

Min: 70 / Max: 74

Negative Probe Weight Evaluation

<5% of Total Catch

#REF! #REF!

Pro-Rate Variation

90% of readings between 90-110%; none greater than
120% or less than 80%

CHECK 10 MIN. INTERVAL

See Data Tabs PRO-RATES

Stove Surface AT

<126°F

47.2

PFS-TECO

Page 2 of 30
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Run 4 New fab

VERSION:

PFS-TECO

B415.1 Efficiency Results

Manufacturer:
Model:

Date:

Run:

Control #:

Test Duration:
Output Category:

HHT
4300M
05/15/19
4
19-475
224
3

Test Results in Accordance with CSA B415.1-09

HHV Basis LHV Basis
Overall Efficiency 77.3% 83.6%
Combustion Efficiency 95.2% 95.2%
Heat Transfer Efficiency 81.3% 87.8%
Output Rate (kJ/h) 21,650 20,538 (Btu/h)
Burn Rate (kg/h) 1.41 3.1 (Ib/h)
Input (kJ/h) 27,996 26,558 (Btu/h)
Test Load Weight (dry kg) 528 11.63 dry lb
MC wet (%) 16.94
MC dry (%) 20.39
Particulate (g ) 63.00
CO (9) 396
Test Duration (h) 3.73
Emissions| Particulate CcO
g/MJ Output 0.78 4.90
ag/kg Dry Fuel 11.94 75.02
g/h 16.87 106.02
g/min 0.28 1.77
Ib/MM Btu Qutput 1.81 11.38
Air/Fuel Ratio (AIF)\ 19.96

2.2

12/14/2009

Page 3 0f 30
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Run 4 New Lab

WOODSTOVE FUEL DATA - ASTM E2780

Client: HHT Job #: 19-475
Model: 4300M Tracking #: 0027
Run# 4 Technician: AK

Date: 5/15/2019

Preburn Fuel Information

Moisture
Content
(% DB)

Size Length (in) Size Length (in)

Total Fuel Weight (Ibs): Average Moisture (%DB):

Moisture
Content
(% DB)

22.3

Firebox Volume (ft3
Total 2x4 Crib Weight, with spacers (lbs
Total 4x4 Crib Weight, with spacers (lbs

Total Wet Fuel Weight, with spacers (lbs

Coal Bed Range (20-25%):
Min (Ibs). 2.88
Max (Ibs): 3.60

Test Fuel Iinformation

Size Length (in) Weight (lbs) Moisture Content (%DB)

Total Dry Weight, no spacers (lbs):
Total Dry Weight, with spacers (lbs):

Dry Weight (Ibs)

3.42

2.69

1.31

1.42

1.55

10.40

12.11

0,

Quality Checks Requirement Observed
Fuel Density 25-36 (Ibs/fts, DB) 29.8
Loading Density 63-77 (Ibs/ft?’, WB) 6.55
2x4 Fuel Mix 35 - 65 % of total weight 44%
PFS-TECO Page 4 of 30

Result
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Run 4 New fab

DILUTION TUNNEL & MISC. DATA - ASTM E2780 / E2515

Job #:
Tracking #:
Technician:

Date:

Total Sampling Time (min):
Recording Interval (min): Barometric Pressure (in. Hg
Relative Humidity (%

A) Room Air Velocity (ft/min
B) Scale Audit (Ibs

(Ambient) Ambient Sample Volume: |

Meter Box y Factor:
Meter Box y Factor:
Meter Box y Factor:

Induced Draft Check (in. H,O): Sample Train Post-Test Leak Checks

Smoke Capture Check (%): (A) cfm @
Date Flue Pipe Last Cleaned: (B) cfm @
(Ambient) cfm @

DILUTION TUNNEL FLOW

Traverse Data

dP (in H,0)| Temp (°F) | Dilution Tunnel H,O
Tunnel Diameter
Pitot Tube Cp:
Dilution Tunnel MW(dry): 29.00 Ib/lb-mole
Dilution Tunnel MW(wet): 28.78 Ib/lb-mole
Tunnel Area: 0.1963
Vtrav: 15.87 ft/sec
Veentt  16.83 ft/sec
Fo 0.943 [ratio]

Initial Tunnel Flow: 169.2 scf/min

Default Fuel Values Actual Properties
Fuel Type: D. Fir Oak Fuel Type:
HHV (kJ/kg) 19,810 19,887 HHV (kJ/kg)
%C 48.73 50 %C
%H 6.87 6.6 %H
%0 43.9 429 %0
%Ash 0.5 0.5 %Ash

MC (%DB) 20.4

Fuel Load Configuration

Firebox Left Firebox Right

Firebox Front View

PFS-TECO Page 5 of 30
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Run 4 New Lab

WOODSTOVE PREBURN DATA - ASTM E2780

Job # 19-475
Tracking #: 0027
Technician: AK

Date: 5/15/2019

Client: HHT
Model: 4300M
Run# 4

Recording Interval (min):
Run Time (min):

Temperatures (°F)

Elapsed
Time
(min)

Scale
Reading
(Ibs)

Flue Draft
(in H,O)

FB Left

. Stove |
FB Right | FB Back | FB Top |FB Bottom| Surface |

Flue %Ambient
| Average | |

PFS-TECO

Page 6 of 30
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Run 4 New Lab

WOODSTOVE PREBURN DATA - ASTM E2780

Client: HHT
Model: 4300M
Run# 4

Job # 19-475
Tracking #: 0027
Technician: AK

Date: 5/15/2019

Recording Interval (min):
Run Time (min):

Temperatures (°F)

Elapsed
Time
(min)

Scale
Reading
(Ibs)

Flue Draft
(in H,O)

FB Left

. Stove |
FB Right | FB Back | FB Top |FB Bottom| Surface |

Flue %Ambient
| Average | |

PFS-TECO

Page 7 of 30
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Run 4 New Lab

WOODSTOVE PREBURN DATA - ASTM E2780

Client: HHT Job # 19-475
Model: 4300M Tracking #: 0027
Run# 4 Technician: AK

Date: 5/15/2019

Recording Interval (min):
Run Time (min):

Temperatures (°F)

Elapsed Scale Flue Draft Stove }
Time Reading (in H,0) FB Left | FB Right | FB Back | FB Top |FB Bottom Surface | Flue Ambient
(min) (Ibs) 2 | Average | |

PFS-TECO Page 8 of 30
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Run 4 New fab

BOX A TEST DATA - ASTM E2780 / ASTM E2515

Client:
Model:
Run #:

HHT

Job # 19-475

4300M

Tracking # 0027

4

Technician: AK

Date: 5/156/2019

Particulate Sampling Data Fuel Weight (Ib)

Temperature Data (°F)

Elapsed
Time
{min)

Gas Meter

(>

PFS-TECO

Sample
Rate {(cfm)

Dilution Orifice | Meter | Meter |Pro. Rate | Scale iWeight
| Vacuum |

(in Hg)

Tunnel dP dH iTemp P

0, i |
(in Hy0) | (in Hy0) | (%) Reading | Change

Page 9 of 30

Dilution
Tunnel

Flue Filter Ambient
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Run 4 New fab

BOX A TEST DATA - ASTM E2780 / ASTM E2515

Client:
Model:
Run #:

HHT

4300M

4

Job # 19-475

Tracking # 0027
Technician: AK
Date: 5/15/2019

Particulate Sampling Data

Fuel Weight (ib)

Temperature Data (°F)

Elapsed
Time
{min)

Gas Meter

(>

PFS-TECO

Sample
Rate {(cfm)

Dilution
Tunnel dP
(in H,0)

Orifice |
dH |
(in Ho0) |

Meter ‘
Temp (°F) |

| Vacuum |
(in Hg)

Meter Pro. Rate

(%)

Page 10 of 30

Scale §Weight
Reading | Change

Dilution
Tunnel

Flue Filter Ambient
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Run 4 New fab

BOX A TEST DATA - ASTM E2780 / ASTM E2515

Client:
Model:
Run #:

HHT

4300M

4

Job # 19-475

Tracking # 0027
Technician: AK
Date: 5/15/2019

Particulate Sampling Data

Fuel Weight (ib)

Temperature Data (°F)

Elapsed
Time
{min)

Gas Meter

(>

PFS-TECO

Sample
Rate {(cfm)

Dilution
Tunnel dP
(in H,0)

Orifice |
dH |
(in Ho0) |

Meter ‘
Temp (°F) |

| Vacuum |
(in Hg)

Meter Pro. Rate

(%)

Page 11 of 30

Scale §Weight
Reading | Change

Dilution
Tunnel

Flue Filter Ambient
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Run 4 New fab

BOX A TEST DATA - ASTM E2780 / ASTM E2515

Client: HHT Job # 19-475
Model: 4300M Tracking # 0027
Run# 4 Technician: AK
Date: 5/15/2019
Particulate Sampling Data Fuel Weight (Ib) Temperature Data (°F)
Elapsed Dilution Orifice Meter . .
Gas Met | | | |
Time asﬂa)e er R:fem(z:m TunneldP | dH 1Tel\r/,|1ete(:;:)§ Vacuum ;P'°(;,/'§ate Ri:g'ii g}":fh; gtf::; Flue | Filter | Ambient
(rmin) ( (nHO) | (nH.0) TP i Hg) ° 9 | g

PFS-TECO

Page 12 of 30
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Run 4 New fab

BOX A TEST DATA - ASTM E2780 / ASTM E2515

Client: HHT Job # 19-475
Model: 4300M Tracking # 0027
Run# 4 Technician: AK
Date: 5/15/2019
Particulate Sampling Data Fuel Weight (Ib) Temperature Data (°F)
Elapsed Dilution Orifice Meter . .
G M { | | | |
Time asﬂa)e er R:fem(z:m TunneldP | dH iTel\r/,lqete(:;:)i Vacuum ;P'°(;,/'§ate Ri:g'ii g}":fh; gtf::; Flue | Filter | Ambient
(rmin) ( (nHO) | (nH.0) TP i Hg) ° 9 | g

PFS-TECO

Page 13 of 30
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Run 4 New fab

BOX A TEST DATA - ASTM E2780 / ASTM E2515

Client: HHT Job # 19-475
Model: 4300M Tracking # 0027
Run# 4 Technician: AK

Date: 5/156/2019

Particulate Sampling Data Fuel Weight (Ib) Temperature Data (°F)
Ela'psed Gas Meter| Sample Dilution | Orifice | Meter | Meter |Pro. Rate | Scale Weight | Dilution ) .
Time fﬁ) Rate (cfm) Tunnel dP dH iTemp (°F)§ Vacuum (%) Reading Change | Tunnel Flue Filter Ambient
miny | (in H,0) | (in H0) | ~ (inHg) i

PFS-TECO Page 14 of 30
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Run 4 New fab

BOX A TEST DATA - ASTM E2780 / ASTM E2515

Client: HHT Job # 19-475
Model: 4300M Tracking # 0027
Run# 4 Technician: AK

Date: 5/156/2019

Particulate Sampling Data Fuel Weight (Ib) Temperature Data (°F)

Diluti Orifice |
Blapsed | gas Meter| Sample | outon | Ofifice 1y eter V';"::i;ﬁ 'Pro.Rate| Scale | Weight | Dilution

(in Hg)

Tunnel dP dH Temp (°F) Flue Filter Ambient

Time
(fta) Rate (c¢fm) (in HO) | (in H,0) |

0, i |
(min) (%) Reading iChange Tunnel

PFS-TECO Page 15 of 30
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Run 4 New fab

BOX A TEST DATA - ASTM E2780 / ASTM E2515

Client: HHT Job # 19-475
Model: 4300M Tracking # 0027
Run# 4 Technician: AK
Date: 5/15/2019
Particulate Sampling Data Fuel Weight (Ib) Temperature Data (°F)
Elapsed Dilution Orifice Meter . .
Gas Met | | | |
Time asﬂa)e er R:fem(z:m TunneldP | dH iTel\r/,lqete(:;:)i Vacuum ;P'°(;,/'§ate Ri:g'ii ;g\r’gfh; gtf::; Flue | Filter | Ambient
(min) | ¢ inH,0) TP in ) ’ 9 | ~hang

PFS-TECO

Page 16 of 30
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Run 4 New fab

BOX B TEST DATA - ASTM E2780 / ASTM E2515

Client: HHT

Job # 19-475

Model: 4300M

Tracking # 0027

Run# 4

Technician: AK

Date: 5/15/2019

Particulate Sampling Data

Flue Gas Data

Elapsed
Time (min)

| | N O AW

Wl Ww N NININ NN DN NN N | = = @ m | e | e [ e | e | e |
= O W N |0 AW N = OO0 N |G| W N = O

PFS-TECO

Gas Meter

(ft

Meter
Vacuum
(in Hg)

i Sample Crifice dH
| Rate (cfm) | (in H,0)

Meter

Temp (°F) Filter (°F)

Page 17 of 30

Flue Draft

(in H,0) €O, (%)

CO (%)
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Run 4 New fab

BOX B TEST DATA - ASTM E2780 / ASTM E2515

Client: HHT

Job # 19-475

Model: 4300M

Tracking # 0027

Run# 4

Technician: AK

Date: 5/15/2019

Particulate Sampling Data

Flue Gas Data

Elapsed
Time (min)

32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60
61
62
63

PFS-TECO

Gas Meter

(ft

Meter
Vacuum
(in Hg)

i Sample Crifice dH
| Rate (cfm) | (in H,0)

Meter

Temp (°F) Filter (°F)

Page 18 of 30

Flue Draft

(in H,0) €O, (%)

CO (%)
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Run 4 New fab

BOX B TEST DATA - ASTM E2780 / ASTM E2515

Client: HHT

Job # 19-475

Model: 4300M

Tracking # 0027

Run# 4

Technician: AK

Date: 5/15/2019

Particulate Sampling Data

Flue Gas Data

Elapsed
Time (min)

64
65
66
67
68
69
70
71
72
73
74
75
76
77
78
79
80
81
82
83
84
85
86
87
88
89
20
91
92
93
94
95

PFS-TECO

Gas Meter

(ft

Meter
Vacuum
(in Hg)

i Sample Crifice dH
| Rate (cfm) | (in H,0)

Meter

Temp (°F) Filter (°F)

Page 19 of 30

Flue Draft

(in H,0) €O, (%)

CO (%)
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Run 4 New fab

BOX B TEST DATA - ASTM E2780 / ASTM E2515

Client: HHT

Job # 19-475

Model: 4300M

Tracking # 0027

Run# 4

Technician: AK

Date: 5/15/2019

Particulate Sampling Data

Flue Gas Data

Elapsed
Time (min)

96

97

98

99

100
101
102
103
104
105
106
107
108
109
110
111
112
113
114
115
116
"7
118
119
120
121
122
123
124
125
126
127

PFS-TECO

Gas Meter

(ft

Meter
Vacuum
(in Hg)

i Sample Crifice dH
| Rate (cfm) | (in H,0)

Meter

Temp (°F) Filter (°F)

Page 20 of 30

Flue Draft

(in H,0) €O, (%)

CO (%)
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Run 4 New fab

BOX B TEST DATA - ASTM E2780 / ASTM E2515

Client: HHT

Job # 19-475

Model: 4300M

Tracking # 0027

Run# 4

Technician: AK

Date: 5/15/2019

Particulate Sampling Data

Flue Gas Data

Elapsed
Time (min)

128
129
130
131
132
133
134
135
136
137
138
139
140
141
142
143
144
145
146
147
148
149
150
151
152
153
154
155
156
157
158
159

PFS-TECO

Gas Meter

(ft

Meter
Vacuum
(in Hg)

i Sample Crifice dH
| Rate (cfm) | (in H,0)

Meter

Temp (°F) Filter (°F)

Page 21 of 30

Flue Draft

(in H,0) €O, (%)

CO (%)
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Run 4 New fab

BOX B TEST DATA - ASTM E2780 / ASTM E2515

Client: HHT

Job # 19-475

Model: 4300M

Tracking # 0027

Run# 4

Technician: AK

Date: 5/15/2019

Particulate Sampling Data

Flue Gas Data

Elapsed
Time (min)

160
161
162
163
164
165
166
167
168
169
170
171
172
173
174
175
176
177
178
179
180
181
182
183
184
185
186
187
188
189
190
191

PFS-TECO

Gas Meter

(ft

Meter
Vacuum
(in Hg)

i Sample Crifice dH
| Rate (cfm) | (in H,0)

Meter

Temp (°F) Filter (°F)

Page 22 of 30

Flue Draft

(in H,0) €O, (%)

CO (%)
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Run 4 New fab

BOX B TEST DATA - ASTM E2780 / ASTM E2515

Client: HHT

Job # 19-475

Model: 4300M

Tracking # 0027

Run# 4

Technician: AK

Date: 5/15/2019

Particulate Sampling Data

Flue Gas Data

Elapsed
Time (min)

192
193
194
195
196
197
198
199
200
201
202
203
204
205
206
207
208
209
210
211
212
213
214
215
216
217
218
219
220
221
222
223

PFS-TECO

Gas Meter

(ft

Meter
Vacuum
(in Hg)

i Sample Crifice dH
| Rate (cfm) | (in H,0)

Meter

Temp (°F) Filter (°F)

Page 23 of 30

Flue Draft

(in H,0) €O, (%)

CO (%)
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Run 4 New fab

BOX B TEST DATA - ASTM E2780 / ASTM E2515

Client: HHT Job # 19-475
Model: 4300M Tracking # 0027
Run# 4 Technician: AK

Date: 5/15/2019

Particulate Sampling Data Flue Gas Data

Meter
Vacuum
(in Hg)

Flue Draft
(in H,O)

Pro. Rate
(%)

Elapsed Gas Meter Sample | Orifice dH Meter

Time (min) ) | Rate (cfm) (in H,0) Temp (°F) CO (%)

Filter (°F)

| CO, (%)

Avg/Tot

PFS-TECO Page 24 of 30
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Run 4 New Lab

WOODSTOVE SURFACE TEMPERATURE DATA

Client: HHT Job # 19-475

Model: 4300M Tracking # 0027

Run# 4 Technician: AK

Date: 5/15/2019
Stove AT: a7
Temperature Data (°F)
Elapsed Time (min) FB Left FB Right FB Back FBTop | FB Bottom Stove Surface | 41t Exit
Average

Tialoo|Nie|vislwiv s O

PFS-TECO

Page 25 of 30
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Run 4 New Lab

WOODSTOVE SURFACE TEMPERATURE DATA

Client: HHT Job # 19-475

Model: 4300M Tracking # 0027

Run# 4 Technician: AK

Date: 5/15/2019
Stove AT: a7
Temperature Data (°F)
Elapsed Time (min) FB Left FB Right FB Back FBTop | FB Bottom Stove Surface | 41t Exit
Average

48

49

50

51

52

53

54

55

56

57

58

59

60

61

62

63

64

65

66

67

68

69

70

71

72

73

74

75

76

77

78

79

80

81

82

83

84

85

86

87

88

89

90

91

92

93

94

93

PFS-TECO

Page 26 of 30
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Run 4 New Lab

WOODSTOVE SURFACE TEMPERATURE DATA

Client: HHT Job # 19-475

Model: 4300M Tracking # 0027

Run# 4 Technician: AK

Date: 5/15/2019
Stove AT: a7
Temperature Data (°F)
Elapsed Time (min) FB Left FB Right FB Back FBTop | FB Bottom Stove Surface | 41t Exit
Average

96

97

98

99

100

101

102

103

104

105

106

107

108

109

110

111

112

113

114

115

116

117

118

119

120

121

122

123

124

125

126

127

128

129

130

131

132

133

134

135

136

137

138

139

140

141

142

143

PFS-TECO
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Run 4 New Lab

WOODSTOVE SURFACE TEMPERATURE DATA

Client: HHT Job # 19-475

Model: 4300M Tracking # 0027

Run# 4 Technician: AK

Date: 5/15/2019
Stove AT: a7
Temperature Data (°F)
Elapsed Time (min) FB Left FB Right FB Back FBTop | FB Bottom Stove Surface | 41t Exit
Average

144

145

146

147

148

149

150

151

152

153

154

155

156

157

158

159

160

161

162

163

164

165

166

167

168

169

170

171

172

173

174

175

176

177

178

179

180

181

182

183

184

185

186

187

188

189

190

191

PFS-TECO
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Run 4 New Lab

WOODSTOVE SURFACE TEMPERATURE DATA

Client: HHT Job # 19-475
Model: 4300M Tracking # 0027
Run# 4 Technician: AK

Date: 5/15/2019

Stove AT: 47

Temperature Data (°F)

Elapsed Time (min) FB Left FB Right FB Back FBTop | FB Bottom St°Xjef:;:°e | Catalyst Exit

192
193
194
195
196
197
198
199
200
201
202
203
204
205
206
207
208
209
210
211
212
213
214
215
216
217
218
219
220
221
222
223
224
Average 487 455 362 343 316 393 N/A

PFS-TECO Page 29 of 30
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Run 4 New Lab

LAB SAMPLE DATA - ASTM E2515

Client: HHT Job # 19-475
Model: 4300M Tracking #: 0027
Run# 4 Technician: AK

Date: 5/15/2019

Sample ID  Tare, mg Total, mg Final, mg Catch, mg
Train A Filters - 3506 0 1201 120.1 142.3 222
First Hour
Train A Filters - 3507.0 121.3 2431 270.4 27.3
Remainder 3508 0 121.8
Train A Probe 10A 116821.2 116821.2 1168227 1.5
Train A O-
Rings oA 3419.0 3419.0 34206 16
Train B Filters 3509 120.3 240.7 290.2 495
3510 120.4
Train B Probe 10B 117167.9 117167.9 117169.0 1.1
Train B O-
Rings 0B 3565.8 3565.8 3567.4 16
Background Filter 3511 120.3 120.3 120.7 0.4
Placed in
Dessicator on:
Train A Filters -
First Hour 1423  5/28 10:51
Train A Filters -
Remainder 2704 528 1051
Train A Probe 116822 7  5/28 10:50
Train A O-Rings 34206  5/2811:06
Train B Filters 2902 5281052
Train B Probe 1171690 5/28 10:51
Train B O-Rings 35674 5281107
Background Filter 1207  5/281051
1st hour Sub-Total, mg: 22.2
Remainder Sub-Total, mg: 30.4
Train 1 Aggregate, myg: 52.6
Train 2 Aggregate, mg: 52.2
Ambient Aggregate, mg: 0.4
PFS-TECO Page 30 of 30
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WOOD STOVE TEST DATA PACKET
ASTM E2780/E2515

Run 5§ Data Summary

Client; HHT
Model: 4300M
Job #: 19-475

Tracking #: 0027
Test Date: 5/16/2019

{f //(
Wwwﬁ 5/28/2019
Tethitian Signature Date
PFS-TECO Page 1 of 37
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Run & New Lab

TEST RESULTS - ASTM E2780 /| ASTM E2515

Client: HHT Job # 19-475
Model: 4300M Tracking #: 0027
Run# 5 Technician: SJB

Date: 5/16/2019

Burn Rate (kglhr):§ 0.98
Sampie TranA T |15t Hour Fiter
Total Sample Volume (ft3) 37.935 48.890 48.436 8.898
Average Gas Velocity in Dilution Tunnel (ft/sec) 174
Average Gas Flow Rate in Dilution Tunnel (dscf/hr) 11368.2
Average Gas Meter Temperature (°F) 70.3 93.0 93.0 80.6
Total Sample Volume (dscf) 37.180 46.440 45.824 8.645
Average Tunnel Temperature (°F) 82.9
Total Time of Test (min) 328
Total Particulate Catch (mg) 0.0 20.1 19.7 7.0
Particulate Concentration, dry-standard (g/dscf) 0.0000000 0.0004328 0.0004299 0.0008097
Total PM Emissions (g) 0.00 26.90 26.72 9.21
Particulate Emission Rate (g/hr) 0.00 4.92 4.89
Emissions Factor (g/kg) - 5.01 4.97 -
Difference from Average Total Particulate Emissions (g) - 0.09 0.09 -
Difference from Average Emissions Factor (g/kg) - 0.02 0.02 -

Final Average Results

Total Particulate Emissions (g

Particulate Emission Rate (g/h

Emissions Factor (g/kg) 4.99
HHV Efficiency (%) 76.3%
LHV Efficiency (%) 82.5%
CO Emissions (g/min) 2.08
Quality Checks Requirement Ohserved Result
o o - )
Dual Train Precision Each train W|th|n.7.i:'> % of averag.e gmlsswns (in See Above
grams), or emission factors within 0.5 g/kg
Filter Temps <90 °F 79.0
Face Velocity < 30 ft/min 12.2
Leakage Rate Less than 4% of average sample rate 0 cfm
Ambient Temp 55-90 °F Min: 69 / Max: 71
Negative Probe Weight Evaluation <5% of Total Catch Probe Cat.ch Not
Negative
L 90% of readings between 90-110%; none greater than CHECK 10 MIN. INTERVAL
Pro-Rate Variation 120% or less than 80% See Data Tabs PRO-RATES
Stove Surface AT <126°F 38.2

PFS-TECO Page 2 of 37

ED_003052A_00000410-00117



Run 5 New fab

VERSION:

PFS-TECO

B415.1 Efficiency Results

Manufacturer:
Model:

Date:

Run:

Control #:

Test Duration:
Output Category:

HHT
4300M
05/16/19
5
19-475
328
2

Test Results in Accordance with CSA B415.1-09

HHV Basis LHV Basis
Overall Efficiency 76.3% 82.5%
Combustion Efficiency 91.0% 91.0%
Heat Transfer Efficiency 83.9% 90.7%
Output Rate (kJ/h) 14,712 13,956 (Btu/h)
Burn Rate (kg/h) 0.97 214 (Ib/h)
Input (kJ/h) 19,272 18,282 (Btu/h)
Test Load Weight (dry kg) 532 11.72 dry lb
MC wet (%) 16.87
MC dry (%) 20.29
Particulate (g ) 26.81
CO (9) 681
Test Duration (h) 547
Emissions| Particulate CcO
g/MJ Output 0.33 8.47
ag/kg Dry Fuel 5.04 128.07
g/h 4.90 124.60
g/min 0.08 2.08
Ib/MM Btu Qutput 0.77 19.68
Air/Fuel Ratio (AIF)\ 15.48

2.2

12/14/2009

Page 3 0f 37
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Run & New Lab

WOODSTOVE FUEL DATA - ASTM E2780

Client: HHT Job #: 19-475
Model: 4300M Tracking #: 0027
Run# 5 Technician: SJB

Date: 5/16/2019

Preburn Fuel Information

Moisture
Content
(% DB)

Size Length (in) Size Length (in)

Total Fuel Weight (Ibs): Average Moisture (%DB):

Moisture
Content
(% DB)

19.1

Firebox Volume (ft3
Total 2x4 Crib Weight, with spacers (lbs
Total 4x4 Crib Weight, with spacers (lbs

Total Wet Fuel Weight, with spacers (lbs

Coal Bed Range (20-25%):
Min (Ibs). 2.82
Max (Ibs): 3.52

Test Fuel Iinformation

Size Length (in) Weight (lbs) Moisture Content (%DB)

Total Dry Weight, no spacers (lbs):
Total Dry Weight, with spacers (lbs):

Dry Weight (Ibs)

3.08

2.99

1.31

1.38

1.35

10.11

11.84

0,

Quality Checks Requirement Observed
Fuel Density 25-36 (Ibs/fts, DB) 28.9
Loading Density 63-77 (Ibs/ft?’, WB) 6.40
2x4 Fuel Mix 35 - 65 % of total weight 43%
PFS-TECO Page 4 of 37

Result
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Run 5 New fab

DILUTION TUNNEL & MISC. DATA - ASTM E2780 / E2515

Job #:
Tracking #:
Technician:

Date:

Total Sampling Time (min):
Recording Interval (min): Barometric Pressure (in. Hg
Relative Humidity (%

A) Room Air Velocity (ft/min
B) Scale Audit (Ibs

(Ambient) Ambient Sample Volume: |

Meter Box y Factor:
Meter Box y Factor:
Meter Box y Factor:

Induced Draft Check (in. H,O): Sample Train Post-Test Leak Checks

Smoke Capture Check (%): (A) cfm @
Date Flue Pipe Last Cleaned: (B) cfm @
(Ambient) cfm @

DILUTION TUNNEL FLOW

Traverse Data

dP (in H,0)| Temp (°F) | Dilution Tunnel H,O
Tunnel Diameter
Pitot Tube Cp:
Dilution Tunnel MW(dry): 29.00 Ib/lb-mole
Dilution Tunnel MW(wet): 28.78 Ib/lb-mole
Tunnel Area: 0.1963
Vtrav: 16.79 ft/sec
Veentt  16.88 ft/sec
Fo 0.994 [ratio]

Initial Tunnel Flow: 185.2 scf/min

Default Fuel Values Actual Properties
Fuel Type: D. Fir Oak Fuel Type:
HHV (kJ/kg) 19,810 19,887 HHV (kJ/kg)
%C 48.73 50 %C
%H 6.87 6.6 %H
%0 43.9 429 %0
%Ash 0.5 0.5 %Ash

MC (%DB) 20.3

Fuel Load Configuration

Firebox Left Firebox Right

Firebox Front View

PFS-TECO Page 5 of 37
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Run & New Lab

WOODSTOVE PREBURN DATA - ASTM E2780

Job # 19-475
Tracking #: 0027
Technician: SJB

Date: 5/16/2019

Client: HHT
Model: 4300M
Run# 5

Recording Interval (min):
Run Time (min):

Temperatures (°F)

Elapsed
Time
(min)

Scale
Reading
(Ibs)

Flue Draft
(in H,O)

FB Left

. Stove |
FB Right | FB Back | FB Top |FB Bottom| Surface |

Flue %Ambient
| Average | |

PFS-TECO

Page 6 of 37
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Run & New Lab

WOODSTOVE PREBURN DATA - ASTM E2780

Client: HHT

Model: 4300M

Run# 5

Recording Interval (min):
Run Time (min):

Job # 19-475

Tracking #: 0027

Technician: SJB

Date: 5/16/2019

Temperatures (°F)

Scale

Elapsed
Time
(min)

Reading
(Ibs)

Flue Draft
(in H,O)

PFS-TECO

FB Left

Stove

FB Right | FB Back | FB Top |FB Bottom Surface |
| Average |

Page 7 of 37
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Run 5 New fab

BOX A TEST DATA - ASTM E2780 / ASTM E2515

Client:
Model:
Run #:

HHT

Job # 19-475

4300M

Tracking # 0027

5

Technician: SJB

Date: 5/16/2019

Particulate Sampling Data Fuel Weight (Ib)

Temperature Data (°F)

Elapsed
Time
{min)

Gas Meter

(>

PFS-TECO

Sample
Rate {(cfm)

Dilution Orifice | Meter | Meter |Pro. Rate | Scale iWeight
| Vacuum |

(in Hg)

Tunnel dP dH iTemp P

0, i |
(in Hy0) | (in Hy0) | (%) Reading | Change

Page 8 of 37

Dilution
Tunnel

Flue Filter Ambient
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Run 5 New fab

BOX A TEST DATA - ASTM E2780 / ASTM E2515

Client:
Model:
Run #:

HHT

4300M

5

Job # 19-475

Tracking # 0027
Technician: SJB
Date: 5/16/2019

Particulate Sampling Data

Fuel Weight (ib)

Temperature Data (°F)

Elapsed
Time
{min)

Gas Meter

(>

PFS-TECO

Sample
Rate {(cfm)

Dilution
Tunnel dP
(in H,0)

Orifice |
dH |
(in Ho0) |

Meter ‘
Temp (°F) |

| Vacuum |
(in Hg)

Meter Pro. Rate

(%)

Page 9 of 37

Scale §Weight
Reading | Change

Dilution
Tunnel

Flue Filter Ambient
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Run 5 New fab

BOX A TEST DATA - ASTM E2780 / ASTM E2515

Client:
Model:
Run #:

HHT

4300M

5

Job # 19-475

Tracking # 0027
Technician: SJB
Date: 5/16/2019

Particulate Sampling Data

Fuel Weight (ib)

Temperature Data (°F)

Elapsed
Time
{min)

Gas Meter

(>

PFS-TECO

Sample
Rate {(cfm)

Dilution
Tunnel dP
(in H,0)

Orifice |
dH |
(in Ho0) |

Meter ‘
Temp (°F) |

| Vacuum |
(in Hg)

Meter Pro. Rate

(%)

Page 10 of 37

Scale §Weight
Reading | Change

Dilution
Tunnel

Flue Filter Ambient
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Run 5 New fab

BOX A TEST DATA - ASTM E2780 / ASTM E2515

Client: HHT Job # 19-475
Model: 4300M Tracking # 0027
Run# 5 Technician: SJB

Date: 5/16/2019

Particulate Sampling Data Fuel Weight (Ib) Temperature Data (°F)
Ela'psed Gas Meter| Sample Dilution | Orifice | Meter | Meter |Pro. Rate | Scale Weight | Dilution ) .
Time fﬁ) Rate (cfm) Tunnel dP dH iTemp (°F)§ Vacuum (%) Reading Change | Tunnel Flue Filter Ambient
miny | (in H,0) | (in H0) | ~ (inHg) i

PFS-TECO Page 11 of 37
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Run 5 New fab

BOX A TEST DATA - ASTM E2780 / ASTM E2515

Client: HHT Job # 19-475
Model: 4300M Tracking # 0027
Run# 5 Technician: SJB
Date: 5/16/2019
Particulate Sampling Data Fuel Weight (Ib) Temperature Data (°F)
Elapsed Dilution Orifice Meter . .
G M { | | | |
Time asﬂa)e er R:fem(z:m TunneldP | dH iTel\r/,lqete(:;:)i Vacuum ;P'°(;,/'§ate Ri:g'ii g}":fh; gtf::; Flue | Filter | Ambient
(rmin) ( (nHO) | (nH.0) TP i Hg) ° 9 | g

PFS-TECO

Page 12 of 37
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Run 5 New fab

BOX A TEST DATA - ASTM E2780 / ASTM E2515

Client: HHT Job # 19-475
Model: 4300M Tracking # 0027
Run# 5 Technician: SJB

Date: 5/16/2019

Particulate Sampling Data Fuel Weight (Ib) Temperature Data (°F)
Ela'psed Gas Meter| Sample Dilution | Orifice | Meter | Meter |Pro. Rate | Scale Weight | Dilution ) .
Time fﬁ) Rate (cfm) Tunnel dP dH iTemp (°F)§ Vacuum (%) Reading Change | Tunnel Flue Filter Ambient
miny | (in H,0) | (in H0) | ~ (inHg) i

PFS-TECO Page 13 of 37

ED_003052A_00000410-00128



Run 5 New fab

BOX A TEST DATA - ASTM E2780 / ASTM E2515

Client: HHT Job # 19-475
Model: 4300M Tracking # 0027
Run# 5 Technician: SJB

Date: 5/16/2019

Particulate Sampling Data Fuel Weight (Ib) Temperature Data (°F)

Diluti Orifice |
Blapsed | gas Meter| Sample | outon | Ofifice 1y eter V';"::i;ﬁ 'Pro.Rate| Scale | Weight | Dilution

(in Hg)

Tunnel dP dH Temp (°F) Flue Filter Ambient

Time
(fta) Rate (c¢fm) (in HO) | (in H,0) |

0, i |
(min) (%) Reading iChange Tunnel

PFS-TECO Page 14 of 37
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Run 5 New fab

BOX A TEST DATA - ASTM E2780 / ASTM E2515

Client:
Model:
Run #:

HHT

Job # 19-475

4300M

Tracking # 0027

5

Technician: SJB

Date: 5/16/2019

Particulate Sampling Data Fuel Weight (Ib)

Temperature Data (°F)

Elapsed
Time
{min)

Gas Meter

(>

PFS-TECO

Sample
Rate {(cfm)

Dilution Orifice | Meter | Meter |Pro. Rate | Scale iWeight
| Vacuum |

(in Hg)

Tunnel dP dH iTemp P

0, i |
(in Hy0) | (in Hy0) | (%) Reading | Change

Page 15 of 37

Dilution
Tunnel

Flue Filter Ambient
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Run 5 New fab

BOX A TEST DATA - ASTM E2780 / ASTM E2515

Client:
Model:
Run #:

HHT

Job # 19-475

4300M

Tracking # 0027

5

Technician: SJB

Date: 5/16/2019

Particulate Sampling Data Fuel Weight (Ib)

Temperature Data (°F)

Elapsed
Time
{min)

Gas Meter

(>

PFS-TECO

Sample
Rate {(cfm)

Dilution Orifice | Meter | Meter |Pro. Rate | Scale iWeight
| Vacuum |

(in Hg)

Tunnel dP dH iTemp P

0, i |
(in Hy0) | (in Hy0) | (%) Reading | Change

Page 16 of 37

Dilution
Tunnel

Flue Filter Ambient
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Run 5 New fab

BOX A TEST DATA - ASTM E2780 / ASTM E2515

Client:
Model:
Run #:

HHT

Job # 19-475

4300M

Tracking # 0027

5

Technician: SJB

Date: 5/16/2019

Particulate Sampling Data Fuel Weight (Ib)

Temperature Data (°F)

Elapsed
Time
{min)

Gas Meter

(>

PFS-TECO

Sample
Rate {(cfm)

Dilution Orifice | Meter | Meter |Pro. Rate | Scale iWeight
| Vacuum |

(in Hg)

Tunnel dP dH iTemp P

0, i |
(in Hy0) | (in Hy0) | (%) Reading | Change

Page 17 of 37

Dilution
Tunnel

Flue Filter Ambient
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Run 5 New fab

BOX A TEST DATA - ASTM E2780 / ASTM E2515

Client: HHT Job # 19-475
Model: 4300M Tracking # 0027
Run# 5 Technician: SJB

Date: 5/16/2019

Particulate Sampling Data Fuel Weight (Ib) Temperature Data (°F)

Diluti Orifice |
Blapsed | gas Meter| Sample | outon | Ofifice 1y eter V';"::i;ﬁ 'Pro.Rate| Scale | Weight | Dilution

(in Hg)

Time Tunnel dP dH o | Flue Filter Ambient
) |Rate (cfm) i H,0) | (in Hzo)iTemp(F)i

0, i |
(min) (%) Reading iChange Tunnel

Avg/Tot | 48.890

PFS-TECO Page 18 of 37
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Run 5 New fab

BOX B TEST DATA - ASTM E2780 / ASTM E2515

Client: HHT Job # 19-475
Model: 4300M Tracking # 0027
Run# 5 Technician: SJB
Date: 5/16/2019
Particulate Sampling Data Flue Gas Data
Elapsed Gas Meter | Sample Crifice dH Meter VMeter Pro. Rate Filter (° Flue Draft cOo, (%) cO (%
Time (min) ) | Rate (cfm) | (inH0) Temp (°F) (;0:2?1 (%) ilter C°F) (in H,0) > (% (%)

| | N O AW

Wl Ww N NININ NN DN NN N | = = @ m | e | e [ e | e | e |
= O W N |0 AW N = OO0 N |G| W N = O

PFS-TECO

Page 19 of 37
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Run 5 New fab

BOX B TEST DATA - ASTM E2780 / ASTM E2515

Client: HHT

Job # 19-475

Model: 4300M

Tracking # 0027

Run# 5

Technician: SJB

Date: 5/16/2019

Particulate Sampling Data

Flue Gas Data

Elapsed
Time (min)

32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60
61
62
63

PFS-TECO

Gas Meter

(ft

Meter
Vacuum
(in Hg)

i Sample Crifice dH
| Rate (cfm) | (in H,0)

Meter

Temp (°F) Filter (°F)

Page 20 of 37

Flue Draft

(in H,0) €O, (%)

CO (%)
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Run 5 New fab

BOX B TEST DATA - ASTM E2780 / ASTM E2515

Client: HHT

Job # 19-475

Model: 4300M

Tracking # 0027

Run# 5

Technician: SJB

Date: 5/16/2019

Particulate Sampling Data

Flue Gas Data

Elapsed
Time (min)

64
65
66
67
68
69
70
71
72
73
74
75
76
77
78
79
80
81
82
83
84
85
86
87
88
89
20
91
92
93
94
95

PFS-TECO

Gas Meter

(ft

Meter
Vacuum
(in Hg)

i Sample Crifice dH
| Rate (cfm) | (in H,0)

Meter

Temp (°F) Filter (°F)

Page 21 of 37

Flue Draft

(in H,0) €O, (%)

CO (%)
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Run 5 New fab

BOX B TEST DATA - ASTM E2780 / ASTM E2515

Client: HHT

Job # 19-475

Model: 4300M

Tracking # 0027

Run# 5

Technician: SJB

Date: 5/16/2019

Particulate Sampling Data

Flue Gas Data

Elapsed
Time (min)

96

97

98

99

100
101
102
103
104
105
106
107
108
109
110
111
112
113
114
115
116
"7
118
119
120
121
122
123
124
125
126
127

PFS-TECO

Gas Meter

(ft

Meter
Vacuum
(in Hg)

i Sample Crifice dH
| Rate (cfm) | (in H,0)

Meter

Temp (°F) Filter (°F)

Page 22 of 37

Flue Draft

(in H,0) €O, (%)

CO (%)
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Run 5 New fab

BOX B TEST DATA - ASTM E2780 / ASTM E2515

Client: HHT

Job # 19-475

Model: 4300M

Tracking # 0027

Run# 5

Technician: SJB

Date: 5/16/2019

Particulate Sampling Data

Flue Gas Data

Elapsed
Time (min)

128
129
130
131
132
133
134
135
136
137
138
139
140
141
142
143
144
145
146
147
148
149
150
151
152
153
154
155
156
157
158
159

PFS-TECO

Gas Meter

(ft

Meter
Vacuum
(in Hg)

i Sample Crifice dH
| Rate (cfm) | (in H,0)

Meter

Temp (°F) Filter (°F)

Page 23 of 37

Flue Draft

(in H,0) €O, (%)

CO (%)

ED_003052A_00000410-00138



Run 5 New fab

BOX B TEST DATA - ASTM E2780 / ASTM E2515

Client: HHT

Job # 19-475

Model: 4300M

Tracking # 0027

Run# 5

Technician: SJB

Date: 5/16/2019

Particulate Sampling Data

Flue Gas Data

Elapsed
Time (min)

160
161
162
163
164
165
166
167
168
169
170
171
172
173
174
175
176
177
178
179
180
181
182
183
184
185
186
187
188
189
190
191

PFS-TECO

Gas Meter

(ft

Meter
Vacuum
(in Hg)

i Sample Crifice dH
| Rate (cfm) | (in H,0)

Meter

Temp (°F) Filter (°F)

Page 24 of 37

Flue Draft

(in H,0) €O, (%)

CO (%)
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Run 5 New fab

BOX B TEST DATA - ASTM E2780 / ASTM E2515

Client: HHT

Job # 19-475

Model: 4300M

Tracking # 0027

Run# 5

Technician: SJB

Date: 5/16/2019

Particulate Sampling Data

Flue Gas Data

Elapsed
Time (min)

192
193
194
195
196
197
198
199
200
201
202
203
204
205
206
207
208
209
210
211
212
213
214
215
216
217
218
219
220
221
222
223

PFS-TECO

Gas Meter

(ft

Meter
Vacuum
(in Hg)

i Sample Crifice dH
| Rate (cfm) | (in H,0)

Meter

Temp (°F) Filter (°F)

Page 25 of 37

Flue Draft

(in H,0) €O, (%)

CO (%)
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Run 5 New fab

BOX B TEST DATA - ASTM E2780 / ASTM E2515

Client: HHT

Job # 19-475

Model: 4300M

Tracking # 0027

Run# 5

Technician: SJB

Date: 5/16/2019

Particulate Sampling Data

Flue Gas Data

Elapsed
Time (min)

224
225
226
227
228
229
230
231
232
233
234
235
236
237
238
239
240
241
242
243
244
245
2486
247
248
249
250
251
252
253
254
255

PFS-TECO

Gas Meter

(ft

Meter
Vacuum
(in Hg)

i Sample Crifice dH
| Rate (cfm) | (in H,0)

Meter

Temp (°F) Filter (°F)

Page 26 of 37

Flue Draft

(in H,0) €O, (%)

CO (%)
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Run 5 New fab

BOX B TEST DATA - ASTM E2780 / ASTM E2515

Client: HHT

Job # 19-475

Model: 4300M

Tracking # 0027

Run# 5

Technician: SJB

Date: 5/16/2019

Particulate Sampling Data

Flue Gas Data

Elapsed
Time (min)

256
257
258
259
260
261
262
263
264
265
266
267
268
269
270
271
272
273
274
275
276
277
278
279
280
281
282
283
284
285
286
287

PFS-TECO

Gas Meter

(ft

Meter
Vacuum
(in Hg)

i Sample Crifice dH
| Rate (cfm) | (in H,0)

Meter

Temp (°F) Filter (°F)

Page 27 of 37

Flue Draft

(in H,0) €O, (%)

CO (%)
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Run 5 New fab

BOX B TEST DATA - ASTM E2780 / ASTM E2515

Client: HHT

Job # 19-475

Model: 4300M

Tracking # 0027

Run# 5

Technician: SJB

Date: 5/16/2019

Particulate Sampling Data

Flue Gas Data

Elapsed
Time (min)

288
289
290
291
292
293
294
295
296
297
298
299
300
301
302
303
304
305
306
307
308
309
310
311
312
313
314
315
316
317
318
319

PFS-TECO

Gas Meter

(ft

Meter
Vacuum
(in Hg)

i Sample Crifice dH
| Rate (cfm) | (in H,0)

Meter

Temp (°F) Filter (°F)

Page 28 of 37

Flue Draft

(in H,0) €O, (%)

CO (%)
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Run 5 New fab

BOX B TEST DATA - ASTM E2780 / ASTM E2515

Client: HHT Job # 19-475
Model: 4300M Tracking # 0027
Run# 5 Technician: SJB
Date: 5/16/2019
Particulate Sampling Data Flue Gas Data
Elapsed Gas Meter | Sample Orifice dH Meter V'Z'::i;q Pro. Rate Filter (°F) Flue Draft %) O (%)
Time (min) ) Rate (cfm) (in H,0) Temp (°F) (in Hg) (%) (in H,0) 2 A
320
321
322
323
324
325
326
327
328
Avg/Tot 48.436 0.148 2.19 3 93 -1.72 100 75 0039 | 663 1.24
PFS-TECO Page 29 of 37
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Run & New Lab

WOODSTOVE SURFACE TEMPERATURE DATA

Client: HHT Job # 19-475
Model: 4300M Tracking # 0027
Run# 5 Technician: SJB
Date: 5/16/2019
Stove AT: 38
Temperature Data (°F)
Elapsed Time (min) FB Left FB Right FB Back FBTop | FB Bottom Stove Surface | 41t Exit
Average

Tialoo|Nie|vislwiv s O

PFS-TECO

Page 30 of 37
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Run & New Lab

WOODSTOVE SURFACE TEMPERATURE DATA

Client: HHT Job # 19-475
Model: 4300M Tracking # 0027
Run# 5 Technician: SJB
Date: 5/16/2019
Stove AT: 38
Temperature Data (°F)
Elapsed Time (min) FB Left FB Right FB Back FBTop | FB Bottom Stove Surface | 41t Exit
Average

48

49

50

51

52

53

54

55

56

57

58

59

60

61

62

63

64

65

66

67

68

69

70

71

72

73

74

75

76

77

78

79

80

81

82

83

84

85

86

87

88

89

90

91

92

93

94

93

PFS-TECO
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Run & New Lab

WOODSTOVE SURFACE TEMPERATURE DATA

Client: HHT Job # 19-475
Model: 4300M Tracking # 0027
Run# 5 Technician: SJB
Date: 5/16/2019
Stove AT: 38
Temperature Data (°F)
Elapsed Time (min) FB Left FB Right FB Back FBTop | FB Bottom Stove Surface | 41t Exit
Average

96

97

98

99

100

101

102

103

104

105

106

107

108

109

110

111

112

113

114

115

116

117

118

119

120

121

122

123

124

125

126

127

128

129

130

131

132

133

134

135

136

137

138

139

140

141

142

143

PFS-TECO
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Run & New Lab

WOODSTOVE SURFACE TEMPERATURE DATA

Client: HHT Job # 19-475
Model: 4300M Tracking # 0027
Run# 5 Technician: SJB
Date: 5/16/2019
Stove AT: 38
Temperature Data (°F)
Elapsed Time (min) FB Left FB Right FB Back FBTop | FB Bottom Stove Surface | 41t Exit
Average

144

145

146

147

148

149

150

151

152

153

154

155

156

157

158

159

160

161

162

163

164

165

166

167

168

169

170

171

172

173

174

175

176

177

178

179

180

181

182

183

184

185

186

187

188

189

190

191

PFS-TECO
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Run & New Lab

WOODSTOVE SURFACE TEMPERATURE DATA

Client: HHT Job # 19-475
Model: 4300M Tracking # 0027
Run# 5 Technician: SJB
Date: 5/16/2019
Stove AT: 38
Temperature Data (°F)
Elapsed Time (min) FB Left FB Right FB Back FBTop | FB Bottom Stove Surface | 41t Exit
Average

192

193

194

195

196

197

198

199

200

201

202

203

204

205

206

207

208

209

210

211

212

213

214

215

216

217

218

219

220

221

222

223

224

225

226

227

228

229

230

231

232

233

234

235

236

237

238

239

PFS-TECO
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Run & New Lab

WOODSTOVE SURFACE TEMPERATURE DATA

Client: HHT Job # 19-475
Model: 4300M Tracking # 0027
Run# 5 Technician: SJB
Date: 5/16/2019
Stove AT: 38
Temperature Data (°F)
Elapsed Time (min) FB Left FB Right FB Back FBTop | FB Bottom Stove Surface | 41t Exit
Average

240

241

242

243

244

245

246

247

248

249

250

251

252

233

254

255

256

257

258

259

260

261

262

263

264

265

266

267

268

269

270

271

272

273

274

275

276

277

278

279

280

281

282

283

284

285

286

287

PFS-TECO
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Run & New Lab

WOODSTOVE SURFACE TEMPERATURE DATA

Client: HHT

Model: 4300M

Run# 5

Job # 19-475
Tracking # 0027
Technician: SJB

Date: 5/16/2019

Stove AT: 38

Elapsed Time (min)

FB Left

288

289

290

291

292

293

294

295

296

297

298

299

300

301

302

303

304

305

306

307

308

309

310

311

312

313

314

315

316

317

318

319

320

321

322

323

324

325

326

327

328

Average

419

FB Right

411

FB Back

350

Temperature Data (°F)

FB Top FB Bottom Stove Surface | Catalyst Exit
Average

312 283 355 N/A

PFS-TECO

Page 36 of 37
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Run 5 New Lab

Client: HHT

LAB SAMPLE DATA - ASTM E2515

Job # 19-475

Model: 4300M

Tracking # 0027

Run# 5

Technician: SJB

Train A Filters - 1st hr

Train A Filters - Rem.

Train A Probe

Train A O-Rings

Train B Filters

Train B Probe

Train B O-Rings

Background Filter

Piaced in
Dessicator on:

Train A Filters - 1st hr

Train A Filters - Rem.

Train A Probe

Train A O-Rings

Train B Filters

Train B Probe

Train B O-Rings

Background Filter

PFS-TECO

Date: 5/16/2019

Sample ID  Tare, mg Total, mg Final, mg Catch, mg
119.3 126.3 7.0

238.7 2493 10.6

117035.5 117036.3 0.8

3411.7 3413.4 1.7

238.8 255.0 16.2

116658.7 116659.4 0.7

4223.4 4226.2 2.8

120.0 120.0 0.0

5/28 10:55
5/28 10:55
5/28 10:56
5/28 11:07
5/28 10:56
5/28 10:56
5/28 11:07
5/28 10:55
1st hour Sub-Total, mg: 7.0
Remainder Sub-Total, mg: 13.1
Train 1 Aggregate, mg: 20.1
Train 2 Aggregate, mg: 19.7
Ambient Aggregate, mg: 0.0
Page 37 of 37
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WOOD STOVE TEST DATA PACKET
ASTM E2780/E2515

Run 6 D‘ata ummary

Client; HHT
Model: 4300M
Job #: 19-475

Tracking #: 0027
Test Date: 5/17/2019

yayA S
Py 5/28/2019
Techlcidn Signature Date
PFS-TECO Page 1 of 38
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Run 6 New Lab

TEST RESULTS - ASTM E2780 /| ASTM E2515

Client: HHT Job # 19-475
Model: 4300M Tracking #: 0027
Run#: 6 Technician: AK

Date: 5/17/2019

Burn Rate (kglhr):§ 1.00
Sampie TranA T |15t Hour Fiter
Total Sample Volume (ft3) 39.161 50.021 49.099 9.151
Average Gas Velocity in Dilution Tunnel (ft/sec) 16.2
Average Gas Flow Rate in Dilution Tunnel (dscf/hr) 10944.1
Average Gas Meter Temperature (°F) 701 92.9 93.0 80.9
Total Sample Volume (dscf) 38.993 48.248 47.156 9.023
Average Tunnel Temperature (°F) 83.1
Total Time of Test (min) 335
Total Particulate Catch (mg) 0.2 20.3 20.4 7.0
Particulate Concentration, dry-standard (g/dscf) 0.0000051 0.0004207 0.0004326 0.0007758
Total PM Emissions (g) 0.31 25.40 26.12 8.43
Particulate Emission Rate (g/hr) 0.06 4.55 4.68
Emissions Factor (g/kg) - 4.55 4.68 -
Difference from Average Total Particulate Emissions (g) - 0.36 0.36 -
Difference from Average Emissions Factor (g/kg) - 0.06 0.06 -

Final Average Results

Total Particulate Emissions (g

Particulate Emission Rate (g/h

Emissions Factor (g/kg) 4.62
HHV Efficiency (%) 71.7%
LHV Efficiency (%) 77.5%
CO Emissions (g/min) 1.94
Quality Checks Requirement Ohserved Result
o o - )
Dual Train Precision Each train W|th|n.7.i:'> % of averag.e gmlsswns (in See Above
grams), or emission factors within 0.5 g/kg
Filter Temps <90 °F 79.0
Face Velocity < 30 ft/min 255
Leakage Rate Less than 4% of average sample rate 0 cfm
Ambient Temp 55-90 °F Min: 69 / Max: 71
Negative Probe Weight Evaluation <5% of Total Catch Probe Cat.ch Not
Negative
L 90% of readings between 90-110%; none greater than CHECK 10 MIN. INTERVAL
Pro-Rate Variation 120% or less than 80% See Data Tabs PRO-RATES
Stove Surface AT <126°F 50.4

PFS-TECO Page 2 of 38
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Run 6 New fab

VERSION:

PFS-TECO

B415.1 Efficiency Results

Manufacturer:
Model:

Date:

Run:

Control #:

Test Duration:
Output Category:

HHT
4300M
05/17/19
6
19-475
335
2

Test Results in Accordance with CSA B415.1-09

HHV Basis LHV Basis
Overall Efficiency 71.7% 77.5%
Combustion Efficiency 91.6% 91.6%
Heat Transfer Efficiency 78.2% 84.6%
Output Rate (kJ/h) 13,998 13,278 (Btu/h)
Burn Rate (kg/h) 0.99 217 (Ib/h)
Input (kJ/h) 19,529 18,525 (Btu/h)
Test Load Weight (dry kg) 5.50 12.13 dry lb
MC wet (%) 16.91
MC dry (%) 20.35
Particulate (g ) 25.76
CO (9) 651
Test Duration (h) 5.58
Emissions| Particulate CcO
g/MJ Output 0.33 8.33
ag/kg Dry Fuel 4.68 118.27
g/h 4.61 116.59
g/min 0.08 1.94
Ib/MM Btu Qutput 0.77 19.36
Air/Fuel Ratio (AIF)\ 15.38

2.2

12/14/2009

Page 3 0f 38
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Run 6 New Lab

WOODSTOVE FUEL DATA - ASTM E2780

Client: HHT Job #: 19-475
Model: 4300M Tracking #: 0027
Run# 6 Technician: AK

Date: 5/17/2019

Preburn Fuel Information

Moisture
Content
(% DB)

Size Length (in) Size Length (in)

Total Fuel Weight (Ibs): Average Moisture (%DB):

Moisture
Content
(% DB)

20.5

Firebox Volume (ft3
Total 2x4 Crib Weight, with spacers (lbs
Total 4x4 Crib Weight, with spacers (lbs

Total Wet Fuel Weight, with spacers (lbs

Coal Bed Range (20-25%):
Min (Ibs). 2.95
Max (Ibs): 3.69

Test Fuel Iinformation

Size Length (in) Weight (lbs) Moisture Content (%DB)

Total Dry Weight, no spacers (lbs):
Total Dry Weight, with spacers (lbs):

Dry Weight (Ibs)

3.30

3.30

1.32

1.33

1.33

10.59

12.30

0,

Quality Checks Requirement Observed
Fuel Density 25-36 (Ibs/fts, DB) 30.3
Loading Density 63-77 (Ibs/ft?’, WB) 6.70
2x4 Fuel Mix 35 - 65 % of total weight 41%
PFS-TECO Page 4 of 38

Result
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Run 6 New fab

DILUTION TUNNEL & MISC. DATA - ASTM E2780 / E2515

Job #:
Tracking #:
Technician:

Date:

Total Sampling Time (min):
Recording Interval (min): Barometric Pressure (in. Hg
Relative Humidity (%

A) Room Air Velocity (ft/min
B) Scale Audit (Ibs

(Ambient) Ambient Sample Volume: |

Meter Box y Factor:
Meter Box y Factor:
Meter Box y Factor:

Induced Draft Check (in. H,O): Sample Train Post-Test Leak Checks

Smoke Capture Check (%): (A) cfm @
Date Flue Pipe Last Cleaned: (B) cfm @
(Ambient) cfm @

DILUTION TUNNEL FLOW

Traverse Data

dP (in H,0)| Temp (°F) | Dilution Tunnel H,O
Tunnel Diameter
Pitot Tube Cp:
Dilution Tunnel MW(dry): 29.00 Ib/lb-mole
Dilution Tunnel MW(wet): 28.78 Ib/lb-mole
Tunnel Area: 0.1963
Vtrav: 15.96 ft/sec
Veentt  16.75 ft/sec
Fo 0.953 [ratio]

Initial Tunnel Flow: 177.8 scf/min

Default Fuel Values Actual Properties
Fuel Type: D. Fir Oak Fuel Type:
HHV (kJ/kg) 19,810 19,887 HHV (kJ/kg)
%C 48.73 50 %C
%H 6.87 6.6 %H
%0 43.9 429 %0
%Ash 0.5 0.5 %Ash

MC (%DB) 20.4

Fuel Load Configuration

Firebox Left Firebox Right

Firebox Front View

PFS-TECO Page 5 of 38
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Run 6 New Lab

WOODSTOVE PREBURN DATA - ASTM E2780

Job # 19-475
Tracking #: 0027
Technician: AK

Date: 5/17/2019

Client: HHT
Model: 4300M
Run# 6

Recording Interval (min):
Run Time (min):

Temperatures (°F)

Elapsed
Time
(min)

Scale
Reading
(Ibs)

Flue Draft
(in H,O)

FB Left

. Stove |
FB Right | FB Back | FB Top |FB Bottom| Surface |

Flue %Ambient
| Average | |

PFS-TECO

Page 6 of 38
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Run 6 New Lab

WOODSTOVE PREBURN DATA - ASTM E2780

Client: HHT Job # 19-475
Model: 4300M Tracking #: 0027
Run# 6 Technician: AK

Date: 5/17/2019

Recording Interval (min)
Run Time (min)

Temperatures (°F)

Elapsed Scale Flue Draft Stove }
Time Reading FB Left | FB Right | FB Back | FB Top |FB Bottom Surface | Flue §Ambient

(min) (Ibs) (in H;0) | Average

PFS-TECO Page 7 of 38
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Run 6 New fab

BOX A TEST DATA - ASTM E2780 / ASTM E2515

Client:
Model:
Run #:

HHT

Job # 19-475

4300M

Tracking # 0027

6

Technician: AK

Date: 5/17/2019

Particulate Sampling Data Fuel Weight (Ib)

Temperature Data (°F)

Elapsed
Time
{min)

Gas Meter

(>

PFS-TECO

Sample
Rate {(cfm)

Dilution Orifice | Meter | Meter |Pro. Rate | Scale iWeight
| Vacuum |

(in Hg)

Tunnel dP dH iTemp P

0, i |
(in Hy0) | (in Hy0) | (%) Reading | Change

Page 8 of 38

Dilution
Tunnel

Flue Filter Ambient
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Run 6 New fab

BOX A TEST DATA - ASTM E2780 / ASTM E2515

Client:
Model:
Run #:

HHT

4300M

6

Job # 19-475

Tracking # 0027
Technician: AK
Date: 5/17/2019

Particulate Sampling Data

Fuel Weight (ib)

Temperature Data (°F)

Elapsed
Time
{min)

Gas Meter

(>

PFS-TECO

Sample
Rate {(cfm)

Dilution
Tunnel dP
(in H,0)

Orifice |
dH |
(in Ho0) |

Meter ‘
Temp (°F) |

| Vacuum |
(in Hg)

Meter Pro. Rate

(%)

Page 9 of 38

Scale §Weight
Reading | Change

Dilution
Tunnel

Flue Filter Ambient
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Run 6 New fab

BOX A TEST DATA - ASTM E2780 / ASTM E2515

Client:
Model:
Run #:

HHT

4300M

6

Job # 19-475

Tracking # 0027
Technician: AK
Date: 5/17/2019

Particulate Sampling Data

Fuel Weight (ib)

Temperature Data (°F)

Elapsed
Time
{min)

Gas Meter

(>

PFS-TECO

Sample
Rate {(cfm)

Dilution
Tunnel dP
(in H,0)

Orifice |
dH |
(in Ho0) |

Meter ‘
Temp (°F) |

| Vacuum |
(in Hg)

Meter Pro. Rate

(%)

Page 10 of 38

Scale §Weight
Reading | Change

Dilution
Tunnel

Flue Filter Ambient
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Run 6 New fab

BOX A TEST DATA - ASTM E2780 / ASTM E2515

Client: HHT Job # 19-475
Model: 4300M Tracking # 0027
Run# 6 Technician: AK
Date: 5/17/2019
Particulate Sampling Data Fuel Weight (Ib) Temperature Data (°F)
Elapsed Dilution Orifice Meter . .
Gas Met | | | |
Time asﬂa)e er R:fem(z:m TunneldP | dH 1Tel\r/,|1ete(:;:)§ Vacuum ;P'°(;,/'§ate Ri:g'ii g}":fh; gtf::; Flue | Filter | Ambient
(rmin) ( (nHO) | (nH.0) TP i Hg) ° 9 | g

PFS-TECO

Page 11 of 38
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Run 6 New fab

BOX A TEST DATA - ASTM E2780 / ASTM E2515

Client: HHT Job # 19-475
Model: 4300M Tracking # 0027
Run# 6 Technician: AK
Date: 5/17/2019
Particulate Sampling Data Fuel Weight (Ib) Temperature Data (°F)
Elapsed Dilution Orifice Meter . .
G M { | | | |
Time asﬂa)e er R:fem(z:m TunneldP | dH iTel\r/,lqete(:;:)i Vacuum ;P'°(;,/'§ate Ri:g'ii g}":fh; gtf::; Flue | Filter | Ambient
(rmin) ( (nHO) | (nH.0) TP i Hg) ° 9 | g

PFS-TECO

Page 12 of 38
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Run 6 New fab

BOX A TEST DATA - ASTM E2780 / ASTM E2515

Client: HHT Job # 19-475
Model: 4300M Tracking # 0027
Run# 6 Technician: AK

Date: 5/17/2019

Particulate Sampling Data Fuel Weight (Ib) Temperature Data (°F)
Ela'psed Gas Meter| Sample Dilution | Orifice | Meter | Meter |Pro. Rate | Scale Weight | Dilution ) .
Time fﬁ) Rate (cfm) Tunnel dP dH iTemp (°F)§ Vacuum (%) Reading Change | Tunnel Flue Filter Ambient
miny | (in H,0) | (in H0) | ~ (inHg) i

PFS-TECO Page 13 of 38

ED_003052A_00000410-00165



Run 6 New fab

BOX A TEST DATA - ASTM E2780 / ASTM E2515

Client: HHT Job # 19-475
Model: 4300M Tracking # 0027
Run# 6 Technician: AK

Date: 5/17/2019

Particulate Sampling Data Fuel Weight (Ib) Temperature Data (°F)

Diluti Orifice |
Blapsed | gas Meter| Sample | outon | Ofifice 1y eter V';"::i;ﬁ 'Pro.Rate| Scale | Weight | Dilution

(in Hg)

Tunnel dP dH Temp (°F) Flue Filter Ambient

Time
(fta) Rate (c¢fm) (in HO) | (in H,0) |

0, i |
(min) (%) Reading iChange Tunnel

PFS-TECO Page 14 of 38
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Run 6 New fab

BOX A TEST DATA - ASTM E2780 / ASTM E2515

Client:
Model:
Run #:

HHT

Job # 19-475

4300M

Tracking # 0027

6

Technician: AK

Date: 5/17/2019

Particulate Sampling Data Fuel Weight (Ib)

Temperature Data (°F)

Elapsed
Time
{min)

Gas Meter

(>

PFS-TECO

Sample
Rate {(cfm)

Dilution Orifice | Meter | Meter |Pro. Rate | Scale iWeight
| Vacuum |

(in Hg)

Tunnel dP dH iTemp P

0, i |
(in Hy0) | (in Hy0) | (%) Reading | Change

Page 15 of 38

Dilution
Tunnel

Flue Filter Ambient
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Run 6 New fab

BOX A TEST DATA - ASTM E2780 / ASTM E2515

Client:
Model:
Run #:

HHT

Job # 19-475

4300M

Tracking # 0027

6

Technician: AK

Date: 5/17/2019

Particulate Sampling Data Fuel Weight (Ib)

Temperature Data (°F)

Elapsed
Time
{min)

Gas Meter

(>

PFS-TECO

Sample
Rate {(cfm)

Dilution Orifice | Meter | Meter |Pro. Rate | Scale iWeight
| Vacuum |

(in Hg)

Tunnel dP dH iTemp P

0, i |
(in Hy0) | (in Hy0) | (%) Reading | Change

Page 16 of 38

Dilution
Tunnel

Flue Filter Ambient
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Run 6 New fab

BOX A TEST DATA - ASTM E2780 / ASTM E2515

Client:
Model:
Run #:

HHT

Job # 19-475

4300M

Tracking # 0027

6

Technician: AK

Date: 5/17/2019

Particulate Sampling Data Fuel Weight (Ib)

Temperature Data (°F)

Elapsed
Time
{min)

Gas Meter

(>

PFS-TECO

Sample
Rate {(cfm)

Dilution Orifice | Meter | Meter |Pro. Rate | Scale iWeight
| Vacuum |

(in Hg)

Tunnel dP dH iTemp P

0, i |
(in Hy0) | (in Hy0) | (%) Reading | Change

Page 17 of 38

Dilution
Tunnel

Flue Filter Ambient
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Run 6 New fab

BOX A TEST DATA - ASTM E2780 / ASTM E2515

Client: HHT Job # 19-475
Model: 4300M Tracking # 0027
Run# 6 Technician: AK

Date: 5/17/2019

Particulate Sampling Data Fuel Weight (Ib) Temperature Data (°F)

Diluti Orifice |
Blapsed | gas Meter| Sample | outon | Ofifice 1y eter V';"::i;ﬁ 'Pro.Rate| Scale | Weight | Dilution

(in Hg)

Time Tunnel dP dH o | Flue Filter Ambient
) |Rate (cfm) i H,0) | (in Hzo)iTemp(F)i

0, i |
(min) (%) Reading iChange Tunnel

Avg/Tot | 50.021

PFS-TECO Page 18 of 38
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Run 6 New fab

BOX B TEST DATA - ASTM E2780 / ASTM E2515

Client: HHT

Job # 19-475

Model: 4300M

Tracking # 0027

Run# 6

Technician: AK

Date: 5/17/2019

Particulate Sampling Data

Flue Gas Data

Elapsed
Time (min)

| | N O AW

Wl Ww N NININ NN DN NN N | = = @ m | e | e [ e | e | e |
= O W N |0 AW N = OO0 N |G| W N = O

PFS-TECO

Gas Meter

(ft

Meter
Vacuum
(in Hg)

i Sample Crifice dH
| Rate (cfm) | (in H,0)

Meter

Temp (°F) Filter (°F)

Page 19 of 38

Flue Draft

(in H,0) €O, (%)

CO (%)
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Run 6 New fab

BOX B TEST DATA - ASTM E2780 / ASTM E2515

Client: HHT

Job # 19-475

Model: 4300M

Tracking # 0027

Run# 6

Technician: AK

Date: 5/17/2019

Particulate Sampling Data

Flue Gas Data

Elapsed
Time (min)

32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60
61
62
63

PFS-TECO

Gas Meter

(ft

Meter
Vacuum
(in Hg)

i Sample Crifice dH
| Rate (cfm) | (in H,0)

Meter

Temp (°F) Filter (°F)

Page 20 of 38

Flue Draft

(in H,0) €O, (%)

CO (%)
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Run 6 New fab

BOX B TEST DATA - ASTM E2780 / ASTM E2515

Client: HHT

Job # 19-475

Model: 4300M

Tracking # 0027

Run# 6

Technician: AK

Date: 5/17/2019

Particulate Sampling Data

Flue Gas Data

Elapsed
Time (min)

64
65
66
67
68
69
70
71
72
73
74
75
76
77
78
79
80
81
82
83
84
85
86
87
88
89
20
91
92
93
94
95

PFS-TECO

Gas Meter

(ft

Meter
Vacuum
(in Hg)

i Sample Crifice dH
| Rate (cfm) | (in H,0)

Meter

Temp (°F) Filter (°F)

Page 21 of 38

Flue Draft

(in H,0) €O, (%)

CO (%)
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Run 6 New fab

BOX B TEST DATA - ASTM E2780 / ASTM E2515

Client: HHT

Job # 19-475

Model: 4300M

Tracking # 0027

Run# 6

Technician: AK

Date: 5/17/2019

Particulate Sampling Data

Flue Gas Data

Elapsed
Time (min)

96

97

98

99

100
101
102
103
104
105
106
107
108
109
110
111
112
113
114
115
116
"7
118
119
120
121
122
123
124
125
126
127

PFS-TECO

Gas Meter

(ft

Meter
Vacuum
(in Hg)

i Sample Crifice dH
| Rate (cfm) | (in H,0)

Meter

Temp (°F) Filter (°F)

Page 22 of 38

Flue Draft

(in H,0) €O, (%)

CO (%)
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Run 6 New fab

BOX B TEST DATA - ASTM E2780 / ASTM E2515

Client: HHT

Job # 19-475

Model: 4300M

Tracking # 0027

Run# 6

Technician: AK

Date: 5/17/2019

Particulate Sampling Data

Flue Gas Data

Elapsed
Time (min)

128
129
130
131
132
133
134
135
136
137
138
139
140
141
142
143
144
145
146
147
148
149
150
151
152
153
154
155
156
157
158
159

PFS-TECO

Gas Meter

(ft

Meter
Vacuum
(in Hg)

i Sample Crifice dH
| Rate (cfm) | (in H,0)

Meter

Temp (°F) Filter (°F)

Page 23 of 38

Flue Draft

(in H,0) €O, (%)

CO (%)
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Run 6 New fab

BOX B TEST DATA - ASTM E2780 / ASTM E2515

Client: HHT

Job # 19-475

Model: 4300M

Tracking # 0027

Run# 6

Technician: AK

Date: 5/17/2019

Particulate Sampling Data

Flue Gas Data

Elapsed
Time (min)

160
161
162
163
164
165
166
167
168
169
170
171
172
173
174
175
176
177
178
179
180
181
182
183
184
185
186
187
188
189
190
191

PFS-TECO

Gas Meter

(ft

Meter
Vacuum
(in Hg)

i Sample Crifice dH
| Rate (cfm) | (in H,0)

Meter

Temp (°F) Filter (°F)

Page 24 of 38

Flue Draft

(in H,0) €O, (%)

CO (%)
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Run 6 New fab

BOX B TEST DATA - ASTM E2780 / ASTM E2515

Client: HHT

Job # 19-475

Model: 4300M

Tracking # 0027

Run# 6

Technician: AK

Date: 5/17/2019

Particulate Sampling Data

Flue Gas Data

Elapsed
Time (min)

192
193
194
195
196
197
198
199
200
201
202
203
204
205
206
207
208
209
210
211
212
213
214
215
216
217
218
219
220
221
222
223

PFS-TECO

Gas Meter

(ft

Meter
Vacuum
(in Hg)

i Sample Crifice dH
| Rate (cfm) | (in H,0)

Meter

Temp (°F) Filter (°F)

Page 25 of 38

Flue Draft

(in H,0) €O, (%)

CO (%)
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Run 6 New fab

BOX B TEST DATA - ASTM E2780 / ASTM E2515

Client: HHT

Job # 19-475

Model: 4300M

Tracking # 0027

Run# 6

Technician: AK

Date: 5/17/2019

Particulate Sampling Data

Flue Gas Data

Elapsed
Time (min)

224
225
226
227
228
229
230
231
232
233
234
235
236
237
238
239
240
241
242
243
244
245
2486
247
248
249
250
251
252
253
254
255

PFS-TECO

Gas Meter

(ft

Meter
Vacuum
(in Hg)

i Sample Crifice dH
| Rate (cfm) | (in H,0)

Meter

Temp (°F) Filter (°F)

Page 26 of 38

Flue Draft

(in H,0) €O, (%)

CO (%)
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Run 6 New fab

BOX B TEST DATA - ASTM E2780 / ASTM E2515

Client: HHT

Job # 19-475

Model: 4300M

Tracking # 0027

Run# 6

Technician: AK

Date: 5/17/2019

Particulate Sampling Data

Flue Gas Data

Elapsed
Time (min)

256
257
258
259
260
261
262
263
264
265
266
267
268
269
270
271
272
273
274
275
276
277
278
279
280
281
282
283
284
285
286
287

PFS-TECO

Gas Meter

(ft

Meter
Vacuum
(in Hg)

i Sample Crifice dH
| Rate (cfm) | (in H,0)

Meter

Temp (°F) Filter (°F)
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Flue Draft

(in H,0) €O, (%)

CO (%)
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Run 6 New fab

BOX B TEST DATA - ASTM E2780 / ASTM E2515

Client: HHT

Job # 19-475

Model: 4300M

Tracking # 0027

Run# 6

Technician: AK

Date: 5/17/2019

Particulate Sampling Data

Flue Gas Data

Elapsed
Time (min)

288
289
290
291
292
293
294
295
296
297
298
299
300
301
302
303
304
305
306
307
308
309
310
311
312
313
314
315
316
317
318
319

PFS-TECO

Gas Meter

(ft

Meter
Vacuum
(in Hg)

i Sample Crifice dH
| Rate (cfm) | (in H,0)

Meter

Temp (°F) Filter (°F)
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Flue Draft

(in H,0) €O, (%)

CO (%)
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Run 6 New fab

BOX B TEST DATA - ASTM E2780 / ASTM E2515

Client: HHT

Job # 19-475

Model: 4300M

Tracking # 0027

Run# 6

Technician: AK

Date: 5/17/2019

Particulate Sampling Data

Flue Gas Data

Elapsed
Time (min)

320
321
322
323
324
325
326
327
328
329
330
331
332
333
334
335

Avg/Tot

Gas Meter

(ft

49.099

i Sample Crifice dH
| Rate (cfm) | (in H,0)

0.147

Meter
Vacuum
(in Hg)

Pro. Rate
(%)

Meter

Temp (°F) Filter (°F)

2.18 i 93 -1.80 100 75

Flue Draft

(in H,0) €O, (%)

CO (%)

-0.040 [ 685 1.07

PFS-TECO
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Run 6 New Lab

WOODSTOVE SURFACE TEMPERATURE DATA

Client: HHT Job # 19-475

Model: 4300M Tracking # 0027

Run# 6 Technician: AK

Date: 5/17/2019
Stove AT: 50
Temperature Data (°F)
Elapsed Time (min) FB Left FB Right FB Back FBTop | FB Bottom Stove Surface | 41t Exit
Average

Tialoo|Nie|vislwiv s O

PFS-TECO
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Run 6 New Lab

WOODSTOVE SURFACE TEMPERATURE DATA

Client: HHT Job # 19-475

Model: 4300M Tracking # 0027

Run# 6 Technician: AK

Date: 5/17/2019
Stove AT: 50
Temperature Data (°F)
Elapsed Time (min) FB Left FB Right FB Back FBTop | FB Bottom Stove Surface | 41t Exit
Average

48

49

50

51

52

53

54

55

56

57

58

59

60

61

62

63

64

65

66

67

68

69

70

71

72

73

74

75

76

77

78

79

80

81

82

83

84

85

86

87

88

89

90

91

92

93

94

93

PFS-TECO
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Run 6 New Lab

WOODSTOVE SURFACE TEMPERATURE DATA

Client: HHT Job # 19-475

Model: 4300M Tracking # 0027

Run# 6 Technician: AK

Date: 5/17/2019
Stove AT: 50
Temperature Data (°F)
Elapsed Time (min) FB Left FB Right FB Back FBTop | FB Bottom Stove Surface | 41t Exit
Average

96

97

98

99

100

101

102

103

104

105

106

107

108

109

110

111

112

113

114

115

116

117

118

119

120

121

122

123

124

125

126

127

128

129

130

131

132

133

134

135

136

137

138

139

140

141

142

143

PFS-TECO
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Run 6 New Lab

WOODSTOVE SURFACE TEMPERATURE DATA

Client: HHT Job # 19-475

Model: 4300M Tracking # 0027

Run# 6 Technician: AK

Date: 5/17/2019
Stove AT: 50
Temperature Data (°F)
Elapsed Time (min) FB Left FB Right FB Back FBTop | FB Bottom Stove Surface | 41t Exit
Average

144

145

146

147

148

149

150

151

152

153

154

155

156

157

158

159

160

161

162

163

164

165

166

167

168

169

170

171

172

173

174

175

176

177

178

179

180

181

182

183

184

185

186

187

188

189

190

191

PFS-TECO
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Run 6 New Lab

WOODSTOVE SURFACE TEMPERATURE DATA

Client: HHT Job # 19-475

Model: 4300M Tracking # 0027

Run# 6 Technician: AK

Date: 5/17/2019
Stove AT: 50
Temperature Data (°F)
Elapsed Time (min) FB Left FB Right FB Back FBTop | FB Bottom Stove Surface | 41t Exit
Average

192

193

194

195

196

197

198

199

200

201

202

203

204

205

206

207

208

209

210

211

212

213

214

215

216

217

218

219

220

221

222

223

224

225

226

227

228

229

230

231

232

233

234

235

236

237

238

239

PFS-TECO
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Run 6 New Lab

WOODSTOVE SURFACE TEMPERATURE DATA

Client: HHT Job # 19-475

Model: 4300M Tracking # 0027

Run# 6 Technician: AK

Date: 5/17/2019
Stove AT: 50
Temperature Data (°F)
Elapsed Time (min) FB Left FB Right FB Back FBTop | FB Bottom Stove Surface | 41t Exit
Average

240

241

242

243

244

245

246

247

248

249

250

251

252

233

254

255

256

257

258

259

260

261

262

263

264

265

266

267

268

269

270

271

272

273

274

275

276

277

278

279

280

281

282

283

284

285

286

287

PFS-TECO
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Run 6 New Lab

WOODSTOVE SURFACE TEMPERATURE DATA

Client: HHT Job # 19-475

Model: 4300M Tracking # 0027

Run# 6 Technician: AK

Date: 5/17/2019
Stove AT: 50
Temperature Data (°F)
Elapsed Time (min) FB Left FB Right FB Back FBTop | FB Bottom Stove Surface | 41t Exit
Average

288

289

290

291

292

293

294

295

296

297

298

299

300

301

302

303

304

305

306

307

308

309

310

311

312

313

314

315

316

317

318

319

320

321

322

323

324

325

326

327

328

329

330

331

332

333

334

335

PFS-TECO
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Run 6 New Lab

WOODSTOVE SURFACE TEMPERATURE DATA

Job # 19-475

Client: HHT

Model: 4300M Tracking # 0027

Run# 6 Technician: AK

Date: 5/17/2019
Stove AT: 50
Temperature Data (°F)
Elapsed Time (min) FB Left FB Right FB Back FB Top FB Bottom Stove Surface Catalyst Exit
Average
Average 431 380 331 323 291 351 N/A
PFS-TECO Page 37 of 38
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Run 6 New Lab

Client: HHT

LAB SAMPLE DATA - ASTM E2515

Job # 19-475

Model: 4300M

Tracking # 0027

Run#: 6

Technician: AK

Train A Filters - 1st hr

Train A Filters - Rem.

Train A Probe

Train A O-Rings

Train B Filters

Train B Probe

Train B O-Rings

Background Filter

Piaced in
Dessicator on:

Train A Filters - 1st hr

Train A Filters - Rem.

Train A Probe

Train A O-Rings

Train B Filters

Train B Probe

Train B O-Rings

Background Filter

PFS-TECO

Date: 5/17/2019

Sample ID  Tare, mg Total, mg Final, mg Catch, mg
119.9 126.9 7.0

238.9 251.2 12.3

116818.2 116818.6 0.4

3360.3 3360.9 0.6

238.8 257.9 19.1

116771.8 1167721 0.3

3335.0 3336.0 1.0

119.6 119.8 0.2

5/28 10:58
5/28 10:58
5/28 10:59
5/28 11:08
5/28 10:59
5/28 10:59
5/28 11:08
5/28 10:59

1st hour Sub-Total, mg: 7.0

Remainder Sub-Total, mg: 13.3

Train 1 Aggregate, mg: 20.3

Train 2 Aggregate, mg: 20.4

Ambient Aggregate, mg: 0.2
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